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Bridgeton Landfill, LLC Comments 

Missouri Department of Health and Senior Services, Health Consultation Report 

Evaluation of Exposure to Landfill Gases in Ambient Air; Bridgeton Sanitary Landfill Bridgeton, St. 

Louis County, Missouri 


The Missouri Department of Heaith and Senior Services (MDHSS) prepared a Heaith Consuitation Report 
titied “Evaluation of Exposure to Landfill Gases in Ambient Air; Bridgeton Sanitary Landfill Bridgeton, St. 
Louis County, Missouri’ on September 21, 2018 and distributed the report for pubiic comment. Stantec 
Consuiting Services Inc., (Stantec) on behaif of the Bridgeton Landfiii, LLC, (Bridgeton) has prepared the 
foiiowing comments in response to the MDHSS Report. 

Comment Summary 

Conclusions 1, 2 and part of 3 are overstated. Ambient air around Bridgeton Landfill did not in the 
past pose unacceptable risk of adverse health effects to people working and living nearby. 
Conclusions 4, 5 and the remainder of 3 are accurate. 

MDHSS asserts in “Conciusion 1” that “In the past, breathing suifur-based compounds [i.e., reduced suifur 
compounds (RSCs) and suifur dioxide (SO 2 )] at concentrations detected in ambient air near the iandfiii may 
have harmed the heaith of peopie iiving or working near the iandfiii by aggravating chronic respiratory 
disease.” This conciusion over-extends data from MDNR’s AreaRAE® monitoring and ignores iaboratory 
anaiyticai data which prove that even in 2013, ambient concentrations of suifur-based compounds were 
beiow screening ieveis for protection of human heaith. 

The MDHSS conciusion is based primariiy on the hydrogen suifide (H 2 S) and suifur dioxide (SO 2 ) readings 
by AreaRAE® sensors. AreaRAE® sensors are designed for industriai environments where there is 
potentiai for exposure to acuteiy hazardous concentrations of these compounds. The sensors are not 
designed and shouid not be used to quantify iow concentrations of H 2 S or SO 2 in ambient air. 

The Agency for Toxic Substances and Disease Registry (ATSDR) Acute Minimai Risk Levei (MRL) is an 
estimate of the amount of a chemicai a person can eat, drink, or breathe each day without a detectabie risk 
to heaith; if someone is exposed to an amount above the MRLs, it does not mean that heaith probiems wiii 
happen. 

Properiy using this data for screening requires iooking at the data over time as MRLs are derived for 
specified periods of exposure. For exampie, the Acute MRL is derived for exposure iasting 1-14 days, 
the Intermediate MRL is protective for exposures iasting 15 to 364 days. Discrete one-minute intervai 
detections by AreaRAE® sensors do not represent continuous exposure over ionger periods of time and 
do not show conditions of exposure where heaith effects have been observed in peopie. MDHSS points to 
iimited and infrequent detections above screening ieveis, but most of the data are weii beiow screening 
ieveis. Many of the houriy maximum concentrations of H 2 S and SO 2 caiied out by MDHSS are a singie one- 
minute measurement out of 60 minutes, sometimes the baiance of the 60 minutes had no measurabie 
concentrations. 

More accurate data from MDNR shows that ambient air around the iandfiii did not pose unacceptabie risk. 
From Aprii through August 2013, MDNR coiiected weekiy air sampies using SUMMA™ canisters and 
anaiyzed these sampies using ASTM Method D-5504 to measure reduced suifur compounds in ambient 
air. This iaboratory method quantifies concentrations of reduced suifur compounds far beiow the detection 
iimit of the AreaRAE® and weii beiow protective screening ieveis. MDNR ended this sampiing when the 
highiy-impermeabie Ethyiene Vinyi Aicohoi (EVOH) iandfiii cover was compieted in in September 2013, 
“because aldehydes and sulfur-based compounds had not been detected in ambient air samples at 
concentrations of concern. ” 
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MDHSS also omitted results from MDNR sampling in 2012, early 2013, and May of 2013. Data from each 
of those MDNR-approved sampling events showed that levels of sulfur-based compounds on the landfill 
were within acceptable levels and did not present a health risk. Reports of the results of ambient air 
sampling conducted by Bridgeton under mandate by MDNR, and by MDNR are publicly available on-line. 
Titles of the air sampling reports produced by Stantec Consulting Services, Inc. on behalf of Bridgeton 
Landfill are listed in the References to our comments. Summary tables of Laboratory Analytical Results for 
Comprehensive Air Sampling Events (2012-2015) from the MDNR-approved sampling events conducted 
by Bridgeton Landfill are provided in Attachment A to our comments. 

A recent study by the St. Louis County Department of Public Health and the St. Louis University College 
for Public Health published in a peer reviewed journal (Kret et.al. A Respiratory Health Survey of a 
Subsurface Smoldering Landfill, Environmental Research, 2018) shows there was no actual harm to the 
health of nearby residents. The study concludes that people living near the Bridgeton Landfill do not have 
elevated respiratory or related illness. (That article notes 52% of the detected odors reported by Bridgeton 
Landfill-area residents emanated from Missouri Champ, a different landfill nearby. In 2016 the Champ 
Landfill committed to $1.6 million in work on their gas extraction system to address excess emissions from 
the landfill.) 

The safety of workers and neighbors is of the utmost importance to Bridgeton Landfill. That is why we have 
partnered with MDNR to monitor ambient air around the landfill since 2012. Results have consistently 
demonstrated the air did not in the past pose a health risk to our workers or our neighbors. 

Summary of MDHSS Major Conclusions 

The MDHSS Report offers five (5) major Conclusions and the Basis for Decision supporting each 
Conclusion. Conclusions 1, 2, and 3 summarize MDHSS evaluation of community health effects and 
exposure to reduced sulfur compounds (RSCs) and sulfur dioxide (SO 2 ) in ambient air near the Bridgeton 
Landfill. Conclusions 4 and 5 summarize MDHSS evaluation of community health effects from non-sulfur- 
based compounds and volatile organic compounds (VOCs) in ambient air near the landfill. The five 
Conclusions presented in the MDHSS Report are provided below. 

MDHSS Conclusion 1. “In the past, breathing sulfur-based compounds [i.e., reduced sulfur 
compounds (RSCs) and sulfur dioxide (SO 2 )] at concentrations detected in ambient air near the 
landfill may have harmed the health of people living or working near the landfill by aggravating 
chronic respiratory disease (e.g., asthma), aggravating chronic cardiopulmonary disease, or 
causing adverse respiratory effects such as chest tightness or difficulty breathing, especially in 
sensitive individuals (e.g., children, elderly adults). Breathing the odors of sulfur-based compounds 
may have also caused headache, nausea, or fatigue. Sulfur-based compounds were most frequently 
detected in ambient air near the landfill in 2013, prior to completion of remedial work at the landfill. ” 
(MDHSS Report page 3). 

Bridgeton disagrees with some of the major components of this Conclusion and the Basis for 
Decision. Detailed comments are provided below. 

MDHSS Conclusion 2. “In the past, long-term or repeated exposure to sulfur-based compounds and 
their odors in air near the landfill may have harmed the health or affected the quality of life of people 
living or working near the landfill by increasing stress, impairing mood, or increasing the risk of 
respiratory infection.” (MDHSS Report page 5). 

Bridgeton disagrees with some of the major components of this Conclusion and the Basis for 
Decision. Detailed comments are provided below. 

MDHSS Conclusion 3. “Currently, fugitive emissions from the landfill have decreased significantly, 
and breathing sulfur-based compounds in ambient air near the landfill is unlikely to harm people’s 
health. However, the odors of low concentrations of sulfur-based compounds may occasionally 
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affect the health or quality of life of people living or working near the landfill. ” (MDHSS Report page 

6 ). 


Bridgeton agrees with the first statement in Conciusion 3 but disagrees with the wording of the 
second statement-specificaiiy that in the present time, odors of suifur-based compounds may affect 
the heaith of peopie iiving or working near the Landfiii. Detaiied comments are provided beiow. 

MDHSS Conclusion 4. “Breathing other (i.e. non-sulfur based) chemicals that have been detected 
in ambient air is not expected to harm people’s health.” (MDHSS Report page 6). 

Bridgeton agrees with this Conciusion. 

MDHSS Conclusion 5. “Current cancer risks from breathing VOCs near the landfill are similar to 
those in other urban environments in the United States. Over the long term, people living or working 
near the landfill are likely breathing ambient air concentrations similar to national average 
concentrations.” (MDHSS Report page 7). 

Bridgeton agrees with this Conciusion. 

Comments by Bridgeton 

Our comments are organized by generai category with references to specific statements in the MDHSS 
Report. MDHSS reiies aimost exciusiveiy on data reports from the MDNR AreaRAE® monitors to support 
their conciusions about the concentrations of RSCs and SO 2 in ambient air in the community surrounding 
Bridgeton Landfiii, and inferred exposures to peopie who iive and work near the Landfiii. Specific heaith 
effects are attributed to the concentrations of RSCs and SO 2 recorded by the AreaRAE® monitors. The 
MDHSS Report further confiates causation of ciinicai iiiness (toxic effects) and symptoms associated with 
odors. Statements about causation and association are made together in the same conciusion and 
attributed to breathing reduced suifur compounds. The MDHSS conciusions are written such that presumed 
heaith effects caused by breathing “combined Reduced Suifur Compounds” (RSCs measured as H 2 S) are 
not weii distinguished from heaith effects presumed to be caused by breathing SO 2 . 

General Comment 1. MDHSS Conciusions 1,2, and 3 are inter-reiated rather than separate conciusions 
that confiate heaith effects caused by exposure to RSCs and SO 2 with symptoms associated with 
unpieasant odors. 

MDHSS conciusions regarding suifur-based compounds confiate disease causation and temporary heaith 
effects associated with perception of odor. MDHSS conciudes that in the past (2013 to 2014) exposures 
to the concentrations of reduced suifur compounds and suifur dioxide detected in ambient air “may have 
harmed the heaith of peopie iiving or working near the iandfiii by aggravating chronic respiratory disease 
(e.g. asthma), aggravating chronic cardiopuimonary disease, or causing adverse respiratory effects such 
as chest tightness or difficuity breathing, especiaiiy in sensitive individuais (e.g., chiidren, eideriy aduits).” 
(Conciusion 1, pg. 3); and “by...increasing the risk of respiratory infection” (Conciusion 2, pg. 5). 

Referring to the concentrations of RSCs and SO 2 in ambient air impiies direct causation by a toxic response, 
meaning that the chemicai disrupts normai physioiogicai processes on the moiecuiar and/or ceiiuiar ievei 
producing temporary or persistent harm that can be objectiveiy measured (i.e. ciinicai iiiness). It appears 
that MDHSS conciuded that peopie iiving or working near Bridgeton Landfiii were exposed to sufficientiy 
high concentrations of RSCs and SO 2 for sufficient time periods to exacerbate existing medicai conditions, 
or cause iiinesses, based on concentrations reportediy measured by the MDNR AreaRAE® sensors 
(primariiy in 2013-2014). 

MDHSS aiso conciudes that “Breathing the odors of suifur-based compounds may have aiso caused 
headache, nausea, or fatigue.” (Conciusion 1, pg. 3), and “In the past, long-term or repeated exposures to 
sulfur-based compounds and their odors may have ... affected the quality of life of people living or working 
near the landfill by increasing stress, impairing mood...” (Conclusion 2, pg. 5). 
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The presence of odors in the past did not mean that peopie were aiso being exposed to constituents from 
iandfiii gas at concentrations sufficientiy high and for a sufficientiy iong period of time to cause a toxic 
response. There is a body of evidence that demonstrates an association between perception of offensive 
odors and transient heaith effects in humans. Objectionai odors were reported more frequentiy in 2013 due 
to impacts from the subsurface reaction (SSR) and during Bridgeton’s actions to mitigate the situation. 
Foiiowing instaiiation of the Ethyiene Vinyi Aicohoi (EVOH) iiner over the South Quarry of the Bridgeton 
Landfiii (compieted in faii of 2013), odors and odor compiaints were drasticaiiy reduced. MDHSS 
conciusions about causation of adverse heaith effects is not supported. 

A recent study by the St. Louis Department of Pubiic Heaith pubiished in a peer reviewed journai (Kret et.ai. 
A Respiratory Heaith Survey of a Subsurface Smoidering Landfiii, Environmentai Research, 2018), reiying 
on a fuii Community Assessment for Pubiic Heaith Emergency Response (CASPER) heaith assessment 
compieted by the St. Louis County Department of Pubiic Heaith, directiy refutes this ciaim specific to 
Bridgeton Landfiii. The Department of Heaith study conciudes that the resuits do not support the hypothesis 
that peopie iiving near the Bridgeton Landfiii have eievated respiratory or reiated iiiness compared to those 
peopie who iive beyond the vicinity of the iandfiii. 

The same peer reviewed scientific articie identifies other regionai sources of odor in the vicinity of Bridgeton, 
inciuding Champ Landfiii. The articie references a St. Louis County Department of Pubiic Heaith (SLCDPH) 
study which found that 52% of the detected odors reported by Bridgeton Landfiii-area residents emanated 
from Missouri Champ, a different iandfiii nearby (DPH, 2016). 

General Comment 2. A fundamentai fiaw in the Heaith Consuitation is MDHSS reiiance on, and 
misinterpretation of, readings from the Missouri Department of Naturai Resources (MDNR) AreaRAE® 
sensor measurements of hydrogen suifide (H 2 S) and suifur dioxide (SO 2 ) to infer community ievei 
exposures to suifur-based compounds in ambient air. 

In the Basis for Decision (Conciusion 1, pg.4), MDHSS states “Occasionaiiy, concentrations of combined 
RSCs and SO 2 have been detected at or above 100 parts per biiiion (ppb; the tower detection iimit of the 
AreaRAE® monitors), exceeding conservative heaith-based guideiines for respiratory and neuroiogicai 
effects and sometimes exceeding concentrations shown in ciinicai studies to cause adverse respiratory 
effects”. 

The heaith-based guideiines referenced by the MDHSS Report are ATSDR minimum risk ieveis (MRLs) for 
acute (iess than 14 day) exposure to H 2 S (70 ppb) and SO 2 (10 ppb) and Caiifornia EPA’s reference 
exposure ievei (REL) for acute (1-hour) exposure to H 2 S (30 ppb). The Report aiso referenced a ciinicai 
study (ATSDR 1998) where peopie with asthma had adverse respiratory effects after breathing SO 2 at 
concentrations of 100 ppb or more for 10 minutes; and another study (ATSDR 2014) where peopie with 
asthma experienced adverse respiratory effects when breathing H 2 S at concentrations of 2,000 ppb or more 
for 30 minutes. 

Because the AreaRAE® data are centrai to MDHSS Conciusions 1,2, and 3 regarding heaith effects, it is 
important to discuss the iimitation of these instruments and the aiternative anaiyticai data for reduced suifur 
compounds in ambient air. Figures showing the iocations of the MDNR AreaRAE® monitors in Aprii 2013 
and from December 2013 to 2015 are provided in Attachment B. 
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Specific Comments on MDHSS Report Section 3 iNVESTiGATiONS OF GAS AND ODOR EMiSSiONS 
iN AMBiENT AIR 

Section 3.2 MDNR Continuous Ambient Air Monitoring . This section discusses the iocations and operation 
of the AreaRAE® monitors. Bridgeton offers the foiiowing comments on the iimitations of the AreaRAE® 
sensors. 

• AreaRAE® sensors are designed for industriai environments where there is potentiai for exposure 
to acuteiy hazardous concentrations of toxic gases and are not designed to detect iow 
concentrations of H 2 S or SO 2 in ambient air. 

• The H 2 S and SO 2 sensors are eiectrochemicai sensors and require a minimum concentration of 
the target compound to be present before a measurement is registered. The AreaRAE® 
eiectrochemicai sensors respond when a minimum of 100 ppb of H 2 S or SO 2 is present and record 
ieveis in increments of 100 ppb every minute. Readings from the AreaRAE® sensors are either 0 
or increments of 100 ppb, 200 ppb, etc. 

• MDHSS assumes that the AreaRAE® H 2 S sensor is measuring the totai concentration of aii 
“combined reduced suifur” compounds present in ambient air. MDHSS specificaiiy references 
cross sensitivity of the H 2 S sensor to methyi mercaptan and assumes that the other RSCs detected 
in Bridgeton Landfiii source gas wouid aiso eiicit a response. 

o According to RAE Systems Technicai Note TN-114, page 20 (Aprii 2015) the H 2 S sensor 
is cross-sensitive to these additionai gases: carbon monoxide; carbon disuifide; ethyi 
suifide; ethyiene; hydrogen; hydrogen chioride; hydrogen cyanide; isobutyiene; methyi 
mercaptan; methyi suifide; ammonia; nitrogen oxide; nitrogen dioxide; phosphine; suifur 
dioxide; toiuene and turpentine. The Tabie beiow was extracted from the RAE Systems 
Technicai Note showing cross-sensitivities of the H 2 S sensor. 


Cross-sensitivity Data, H2S sensor 

Gas 

Concentration 

Response 

CO 

300 ppm 

^ 1.5 ppm 

CS2 

100 ppm 

Oppm 

Ethyl Sulfide 

100 ppm 

10 ppm2 

Ethyiene 

100 ppm 

<0.2 ppm 

H2 

3,000 ppm 

Oppm 

HCi 

lOppm 

Oppm 

HCN 

lOppm 

Oppm 

Isobutyiene 

100 ppm 

Oppm 

Methyi mercaptan 

5 ppm 

about 2 ppm 

Methyl sulfide 

100 ppm 

9 ppm 

NH3 

50 ppm 

Oppm 

NO 

35 ppm 

< 0.7 ppm 

NO2 

5 ppm 

about-1 ppml 

PH 3 

5 ppm 

about 4 ppm 

SO2 

5 ppm 

about 1 ppm 

Toiuene 

10,000 ppm 

C\J 

E 

Q. 

Q. 

0 

Turpentine 

3,000 ppm 

About 70 ppm 2 

Note: High ieveis of poiar organic compounds inciuding aicohois, ketones, 
and amines give a negative response. 

1 - CAUTION! Negative cross-sensitivities may cause the sensor to 
produce iower readings than the true concentration of gas in ambient air. 

2 - Estimated based on data from simiiar sensors. 
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o The table of cross-sensitivities (above) indicates a concentration of 5 ppm (5,000 ppb) 
methyl mercaptan would cause the sensor to register 2 ppm (2,000 ppb) of H 2 S. Much 
higher concentrations of ethyl sulfide and methyl sulfide are required to elicit a response, 
o This is important because quantitative analysis of Bridgeton Landfill source gas indicated 
that dimethyl sulfide was the dominant RSC. According to MDHSS (Footnote 1, page 4), 
RSCs in source gas were 76.5% dimethyl sulfide, 8.2% dimethyl disulfide, 4.8% methyl 
mercaptan, and 10.5% other RSCs including 1.6% hydrogen sulfide. 

■ Of these, methyl mercaptan cross-reacts with the H 2 S AreaRAE® and is present 
at 3 times the concentration of H 2 S in source gas. Using an AreaRAE®, there is 
no way to discriminate whether data represents methyl mercaptan or H 2 S 
concentrations in ambient air. 

- This is significant since the relative toxicities of these compounds are not 
equivalent. 

• Although there are some other reduced sulfur compounds that may elicit a response, the 
AreaRAE® is designed to detect H 2 S because of the acute hazard associated with this gas. Note 
that RAE Systems offers a sensor specific to methyl mercaptan. The MDHSS assumption that the 
H 2 S AreaRAE® sensors are recording the level of all reduced sulfur compounds is not accurate 
and not consistent with the purpose of this instrument. 

• According to RAE Systems Technical Note TN-114, page 26 the SO 2 sensor is cross-sensitive to 
the following additional gases: carbon monoxide; nitrogen oxide; nitrogen dioxide; ammonia; 
hydrogen sulfide; hydrogen; hydrogen cyanide; and ethylene. Hydrogen sulfide must be present at 
a concentration of at least 25 ppm to register as approximately 0.1 ppm of SO 2 . 

• The RAE Systems sensors in the AreaRAE® units are intended for use in emergency response 
and industrial settings to warn against acute, high level exposures. To be useful warning devices, 
the sensors must be highly specific for individual chemicals that pose acute hazards. 

In footnote 13 on page 20, MDHSS acknowledges that potential issues with the MDNR AreaRAE® monitors 
inciuding sensor drift, weather extremes, and MDNR faiiure to conduct routine checks of the sensors. 
MDHSS states that aithough some of those eariy AreaRAE® measurements were iikeiy biased high, they 
treated ait reported data as vaiid. This is an important statement because the MDHSS conciusions about 
exposure to RSCs and SO 2 and heaith effects in 2013-2014 are largely based on data from the MDNR 
AreaRAE® monitors that may not have been vaiid. 

Section 3.3 MDNR Ambient Air Sampling for Laboratory Analysis . This section describes collection of air 
samples upwind and downwind of Bridgeton Landfill for laboratory analysis VOCs, aldehydes, and sulfur- 
based compounds. 

• Laboratory methods were employed to quantify H 2 S concentrations in ambient air on or surrounding 
Bridgeton Landfill. 

o MDNR and Bridgeton Landfill collected ambient air samples for quantitative analysis of 
individual RSCs by ASTM Method D-5504. ASTM Method D-5504 measures H 2 S and 
other reduced sulfur compounds at levels of less than 20 ppb in ambient air. 

■ On page 20 of their Report, MDHSS states that “From April 2013 through March 
2015...sulfur-based compounds had not been detected in downwind ambient air 
samples at concentrations of concern.” 

■ H 2 S was not detected in any onsite sample and is only a minor compound in source 
gas (1.6% per MDHSS), which demonstrates that Bridgeton landfill has not 
significantly contributed to hydrogen sulfide concentrations in the regional air 
mass. 

• Given the fact that H 2 S was not present at measurable concentrations 
in ambient air on the Bridgeton Landfill using ASTM Method D-5504, 
it is highly unlikely that AreaRAE® sensor measurements collected 
at off-site locations further away were detecting H 2 S or other sulfur- 
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based compounds originating from the iandfiii at ieveis greater than 
100 ppb. 

o The USEPA employed Tetra Tech, Inc to conduct passIve/dIffusIve sampling methods 
(Radlello Passive Diffusion Samplers, December 2015 to March 2015) to quantify H 2 S 
concentrations near Bridgeton Landfill. Reporting limits using this method ranged from 
0.12 ppb to 0.18 ppb (Tetra Tech, 2015). 

■ Detected concentrations ranged 0.12 to 0.46 ppb and the report concludes that: 
“No statistically significant differences In H 2 S concentrations were found among 
the five WLLS air monitoring stations, and the concentrations were consistent with 
typical H 2 S concentrations within outdoor urban environments.” 

■ On page 29 of the Health Consultation MDHSS states “Concentrations of H 2 S 
in ambient air in urban areas in the United States are typically at or below 1 
ppb (ATSDR, 2014). Maximum concentrations have ranged from 2.8 ppb to 
6.3 ppb in urban areas....” This directly supports the conclusion that H 2 S 
concentrations detected in ambient air near the landfill are consistent with 
concentrations observed in ambient air in urban settings. 

• It Is critical to contrast the ASTM Method D-5504 laboratory detection limits for Individual reduced 
sulfur compounds of 20 ppb for a 4-hour air sample collected In a vacuum canister and a detection 
limit of 0.18 ppb H 2 S collected over a 2-week period with Passive Diffusion samplers with the 
minimum sensitivity of the AreaRAE® H 2 S and SO 2 monitors of 100 ppb. In addition, the 
AreaRAE® Is prone to cross-sensitivltles leading to less sensitive results as discussed In previous 
sections. 

o However, In arriving at their conclusions that breathing sulfur-based compounds may have 
caused health effects (2013-2014), MDHSS largely Ignores the available laboratory 
analytical data In favor of the AreaRAE® data. This laboratory analytical data Identifies 
and quantifies Individual RSCs (on the target analyte list for ASTM Method D-5504) and 
more accurately captures ambient air exposure levels than AreaRAE® data. 

o More Importantly, the MDNR monitoring results for reduced sulfur compounds using the 
sensitive ASTM Method D-5504 represent the same time period that MDHSS asserts In 
“Conclusion 1” that “In the past, breathing sulfur-based compounds [I.e., reduced sulfur 
compounds (RSCs) and sulfur dioxide (SO 2 ) at concentrations detected In ambient air near 
the landfill may have harmed the health of people living or working near the landfill by 
aggravating chronic respiratory disease...Sulfur based compounds were most frequently 
detected In ambient air near the landfill In 2013...”. Thus, MDHSS’s conciusion of heaith 
impact is whoiiy inconsistent with quantitative data avaiiabie for the time period of 
interest. 
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Specific Comments on MDHSS Report Section 4 EXPOSURE EVALUATiON AND CHEMiCAL 

SCREENiNG ANALYSiS 

Section 4.1.1 Conceptual Exposure Model 

• On page 28 of the Report, MDHSS states “After the onset of the SSE and prior to completion of 
corrective action at the landfill in 2013-2014, fugitive emissions were likely a substantial percentage 
of total emissions from the landfill. Fugitive emissions are likely captured by MDNR’s monitoring 
and sampling network, which was located between the landfill and nearby receptor populations (or 
within nearby residential communities)." As stated above, some of the H 2 S and SO 2 concentrations 
recorded by the MDNR AreaRAE® sensors may have been biased high during this critical time 
period. 

Section 4.1.2 Evidence of Exposure 

• On page 28, MDHSS states that “Evidence of people’s exposure to Bridgeton Landfill gases 
includes the periodic perception of distinctive, offensive odors in residential and commercial areas 
surrounding the landfill.” “MDNR reported detecting landfill odors at 7.8% of all surveillance stops 
in 2013, 3.6% of stops in 2014...”. 

o This would suggest that odors were sporadic/episodic and not sustained over long periods 
of time, and by inference exposures were sporadic. 

• On page 29, MDHSS describes landfills as common sources of H 2 S, SO 2 , and RSCs and provides 
examples of the low odor thresholds associated with these compounds. The odor thresholds for 
H 2 S, dimethyl sulfide, and methyl mercaptan are much lower than 100 ppb, the lowest sensitivity 
of the AreaRAE® sensor, and are also lower than or close to the detection limit of 20 ppb for ASTM 
Method D-5504 for the 4-hour air samples collected in vacuum canisters. 

o The odor thresholds for these RSCs are also lower than the health-based guidelines 
referenced by MDHSS (Footnote 1, page 4). 

o The constituents most associated with the odor are reduced sulfur compounds (dimethyl 
sulfide and some mercaptans) and carboxylic acids (butanoic acid). These groups of 
compounds have objectionable odors, often described as “body odor”, “decaying 
cabbage”, and “vomit”. We note that MDHSS does not mention carboxylic acids. 

o Most people can smell reduced sulfur compounds at concentrations lower than what even 
sensitive analytical methods can measure and many hundreds to thousands of times lower 
than concentrations that might produce an actual toxic response. 

o As such, although people may be able to observe the odor at very low at concentrations, 
these concentrations are not representative of concentrations that may cause toxic 
exposures. 

• Since the RSCs and SO 2 are common landfill gases, it cannot be concluded that Bridgeton Landfill 
would have been the only source of the odors (and inferential exposures). A St. Louis County 
Department of Public Health study found that 52% of the detected odors reported by Bridgeton 
Landfill-area residents emanated from Missouri Champ, a different landfill nearby (DPH, 2016). 

• It should also be noted that the MDNR AreaRAE® sensors were placed in locations where other 
sources of SO 2 and H 2 S were likely to be present in ambient air at ground level; within 10 feet of 
the St. Louis Metropolitan Sewer District lift station vault, the intersection of busy roads (car exhaust 
can be a common source of SO 2 and H 2 S), and in a mobile home neighborhood. 

Section 4.2 Screening of Chemicals in Ambient Air 

In this section MDHSS describes their approach for comparing concentrations of RSCs and SO 2 reported 

by the MDNR AreaRAE® sensors and the Jerome H 2 S meter to ATSDR Minimal Risk Levels (MRLs). 
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• Since MDHSS relies on ATSDR MRLs to support some of their conclusions about adverse health 
effects, it is important to understand the definition of these screening levels 
(https://www.atsdr.cdc.gov/mrls/index.asp). According to the ASTDR website: 

o “An MRL is an estimate of the daiiy human exposure to a hazardous substance that is iikeiy 
to be without appreciabie risk of adverse non-cancer heaith effects over a specified 
duration of exposure. These substance specific estimates, which are intended to serve as 
screening ieveis, are used by ATSDR heaith assessors and other responders to identify 
contaminants and potentiai heaith effects that may be of concern at hazardous waste 
sites. It is important to note that MRLs are not intended to define clean up or action 
levels for ATSDR or other Agencies.” 

o “ATSDR uses the no observed adverse effect level/uncertainty factor (NOAEL/UF) 
approach to derive MRLs for hazardous substances. They are set beiow ieveis that, based 
on current information, might cause adverse heaith effects in the peopie most sensitive to 
such substance-induced effects. MRLs are derived for acute (1-14 days), intermediate 
(>14-364 days), and chronic (365 days and ionger) exposure durations, and for the orai 
and inhaiation routes of exposure. Currentiy MRLs for the dermai route of exposure are 
not derived because ATSDR has not yet identified a method suitabie for this route of 
exposure. MRLs are generaiiy based on the most sensitive substance-induced end point 
considered to be ofreievance to humans. ATSDR does not use serious heaith effects (such 
as irreparabie damage to the iiver or kidneys, or birth defects) as a basis for estabiishing 
MRLs. Exposure to a /eve/ above the MRL does not mean that adverse heaith effects wiii 
occur.” 

• On page 31, MDHSS acknowledges that the levels at which the AreaRAE® sensors can detect 
H 2 S and SO 2 are higher than protective health-based screening levels for continuous exposure 
over sustained periods of time. 

o Any detection would be above the screening levels. 

o It should be noted that MDHSS does not consider the laboratory analytical data for RSCs 
in ambient air in their screening process. 

• On page 32, Section 4.2.1 MDHSS states that “...instantaneous concentrations of H 2 S measured 
by MDNR with the Jerome® meter exceeded Cal ERA’S acute REL in only one instance (in 2013). 
The reading did not exceed ATSDR’s acute MRL. In four instances (two in 2013, one in 2014, and 
one in 2016), H 2 S concentrations exceeded ATSDR’s screening level for intermediate exposure 
(20 ppb). 

o Comparing instantaneous readings to Cai ERA acute RELs (protective for acute 
exposure over 8 hours), Acute MRLs (protective over 1 to 14 days of exposure) or 
intermediate MRLs (protective over 15 to 364 days of exposure) is not warranted and 
is simpiy misieading. 

o instantaneous readings do not represent continuous exposure over ionger periods 
of time and are not consistent with the assumptions used to derive screening ieveis 
(e.g. exposure duration). Comparing instantaneous readings to screening vaiues 
based on ionger exposure durations is overiy conservative and misrepresents the 
conditions of exposure where heaith effects have been observed in peopie. 

• MDHSS also compared readings from the AreaRAE® H 2 S sensors to an odor threshold of 385 ppb 
for RSCs that MDHSS derived from AIHA ERPG-1 (emergency planning guidelines) for individual 
reduced sulfur compounds. The usefulness of the MDHSS derived odor threshold for evaluating 
potential exposures to combined RSCs in ambient air is not clear. 
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Specific Comments on MDHSS Report Section 5 PUBLiC HEALTH iMPLiCATiONS 

Section 5.1.1 Hydrogen Sulfide 

• On page 38, MDHSS discusses H 2 S concentrations measured by MDNR using a Jerome® meter. 
It should be noted that the Jerome® instrument is specific to H 2 S and MDHSS does not refer to 
readings from this meter as combined RSCs. However, the following compounds may cause the 
gold film sensor on the Jerome® meter to respond: chlorine, ammonia, NO 2 , and mercaptans and 
thiols. Note that water vapor condensation on the gold film can cause irreparable harm to the 
sensor and must be avoided. 

• MDHSS makes the following statements about response to hydrogen sulfide odors. 

o “In 2013-2016, MDNR detected H 2 S approximately 47% of the time during their twice-daily 
routine surveillance with hand-held meters to 2 miles from the landfill.” 
o “It is therefore expected that people living or working near the landfill and in the Bridgeton 
area may have occasionally been able to smell H 2 S in ambient air.” 
o And, “If exposures to those concentrations occurred for a sufficient period of time on those 
days, sensitive individuals living or working in that area may have considered H 2 S 
concentrations offensive and may have experienced adverse neurological effects such as 
headache and nausea.” 

• These statements and subsequent conclusions are not supported by the facts at the site. 

o H 2 S is a very small percentage of the reduced sulfur compounds detected in Bridgeton 
Landfill source gas (1.6% according to MDHSS). 
o H 2 S has a distinctive rotten egg odor that has not been observed on the landfill or in 
downwind monitoring locations. 

o Dimethyl sulfide was the dominant RSC contributing to the Bridgeton Landfill odor. 

• MDHSS statements about exposures to H 2 S up to 2 miles away causing health effects based on 
MDNR Jerome® meter recordings are not consistent with the documented conditions at Bridgeton 
Landfill. 

Section 5.1.1.2 Adverse Effects of Breathing Hydrogen Sulfide 

• After the previous discussion regarding exposures to H 2 S and health effects, on page 39 MDHSS 
states that “Breathing H 2 S in ambient air near the landfill is not expected to have caused adverse 
respiratory or olfactory effects that were observed in the clinical studies used to derive ATSDR’s 
MRLs for H 2 S.” 

• Also, on page 39, MDHSS states that “The average concentration of H 2 S in ambient air near the 
landfill was far below exposure levels shown in that study (used to derive the US ERA Reference 
Concentration) to have no adverse effects...ERA’S RfC is a concentration unlikely to pose 
appreciable risk over a long-term period of exposure, even in sensitive individuals.” 

Section 5.1.2 Reduced Sulfur Compounds 

• On page 40, MDHSS states that “maximum H 2 S concentrations detected by the MDNR fixed 
AreaRAE® H 2 S monitors near the landfill were substantially higher than maximum concentrations 
of H 2 S measured by the Jerome® meter around the landfill.” 

• MDHSS then goes on to speculate that the peak concentration of H 2 S measured by the AreaRAE® 
sensors as a percentage of combined RSCs was similar to the peak concentration detected by the 
Jerome® meter. 

• This disregards the laboratory analytical data for ambient air. 

Section 5.1.2.1 Response to Reduced Sulfur Compound Odors 

• On pages 41 and 42, MDHSS compares AreaRAE® H 2 S sensor readings to odor thresholds for 
individual RSCs and the total RSC odor threshold derived by MDHSS. 
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Section 5.1.2.3 Adverse Effects of Acute Exposure to Reduced Sulfur Compounds 

• On pages 43-44, MDHSS compares AreaRAE® H 2 S sensor measurements (assumed to represent 
total combined RSCs) to health-based screening levels for H 2 S to assess the potential for adverse 
respiratory effects from acute exposures. MDHSS makes the assumption that the toxicity of the 
other reduced sulfur compounds detected in Bridgeton Landfill source gas (dimethyl sulfide, 
dimethyl disulfide, methyl mercaptan, and others) is equal to the toxicity of H 2 S. MDHSS 
acknowledges that this is a very conservative assumption. 

o When inferring health effects caused by exposure to total reduced sulfur compounds (as 
opposed to perception of an objectionable odor), it is essential to separate H 2 S from the 
other reduced sulfur compounds detected in the landfill gas with regard to toxicity. 

o Hydrogen sulfide produces toxic effects at lower levels of exposure than any of the other 
compounds (ASTDR 2014). 

• On page 44, MDHSS compares hourly maximum AreaRAE® measurements of H 2 S to ATSDR 
MRLs and the health effects reported in the studies used by ATSDR to derive the MRLs. 

• MDHSS states that “In 2013, people living or working near the landfill were most likely to have 
experienced aggravated respiratory illnesses or respiratory symptoms from acute exposure to 
combined RSCs in ambient air.” These statements are carried forward into MDHSS Conclusions 
1,2, and 3. 

• This misinterpretation of the AreaRAE® data to infer exposure and causation of illness is one of 
the major flaws in the MDHSS Report. 

o Sporadic one-minute readings from the AreaRAE® sensors do not equate to 
sustained exposure consistent with the conditions under which heaith effects 
occurred in the studies reiied on by ATSDR. 

o And, as acknowledged by MDHSS previously, data from the AreaRAE® sensors during 
2013-2014 may have been unreliable. 

• Thus, MDHSS conclusions about exposure to sulfur-based compounds and causation of health 
effects are likely based on both poor assumptions and unreliable data. 

Section 5.1.3.1 Response to Sulfur Dioxide Odors 

• On page 49, MDHSS concludes that “People living or working near the landfill were not likely 
bothered by SO 2 odors.” 

• Bridgeton concurs with that conclusion. 

Section 5.1.3.2 Adverse Effects of Acute Exposure to Sulfur Dioxide 

• As with their evaluation of exposures to RSCs, MDHSS compared hourly maximum concentrations 
of SO 2 recorded by the AreaRAE® sensors to the ATSDR acute MRL and US EPA’s Air Quality 
Index. The ATSDR acute MRL is based on a clinical study in which some individuals with mild 
asthma who were exposed to 100 ppb sulfur dioxide exhibited measurable airway resistance during 
exercise. 

• On page 51 -52, MDHSS states that “SO 2 concentrations detected in ambient air near Bridgeton 
Landfill were occasionally at or above 200 ppb, falling primarily within an AQI concentration range 
that, over sufficient time periods, could cause adverse respiratory effects in the general population, 
especially in sensitive individuals, during periods of activity...”. 

• MDHSS carried this evaluation forward into Conclusions 1, 2, and 3. Bridgeton notes that 
misinterpretation of sporadic detections of SO 2 by the AreaRAE® sensors to infer exposure is not 
consistent with conditions where people experienced health effects caused by SO 2 . And, as 
acknowledged by MHDSS previously, data from the AreaRAE® sensors in 2013-2014 may have 
been unreliable. 
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Section 5.1.4 Supporting Community Studies 

In this section of the report, MDHSS summarizes studies where heaith effects were reported in communities 
associated with Acute Exposures (Section 5.1.4.1) and Long-term Exposures (Section 5.1.4.2) to reduced 
suifur compounds. 

• The first study described by MDHSS (page 54) is the previousiy referenced survey conducted in 
February and March 2016 by the St. Louis County Department of Pubiic Heaith (SLCDPH). The 
survey reported that a higher percentage of househoids within a 2-miie radius of the iandfiii 
(Bridgeton) reported shortness of breath within the previous 12 months compared to househoids 
in a reference area. The findings of this study were subsequentiy pubiished in the journai 
Environmentai Research (Kret et. ai., 2018), and do not support the conciusions of the MDHSS 
report. 

• The authors conciude that “...the resuits do not support the hypothesis that peopie iiving near the 
Bridgeton Landfiii have eievated respiratory or reiated iiiness compared to peopie who iive beyond 
the vicinity of the iandfiii”. 

o The differences in prevaience of asthma and COPD between the iandfiii group and the 
reference group were not statisticaiiy significant, 
o Landfiii househoids reported significantiy more “other respiratory conditions”; “attacks of 
shortness of breath”; “frequency of odor perceptions”; and “worry about neighborhood 
environmentai issues” than referent househoids. 
o The authors referenced anaiyticai resuits from comprehensive air sampiing conducted by 
“MDNR and their contractors” but do not specificaiiy reference AreaRAE® data, 
o And “Notabiy, a DPH air monitoring study found that 52% of the detected odors reported 
by Bridgeton Landfiii area residents emanated from the Missouri Champ, a different iandfiii 
nearby”. 

• On page 55, MDHSS references other community studies that “support the possibiiity that some 
individuais iiving or working near Bridgeton Landfiii may have experienced respiratory effects (such 
as chest tightness, wheezing, or difficuity breathing) and neuroiogicai symptoms (such as 
headache and nausea) as a resuit of acute exposures to iow concentrations of H 2 S and other RSCs 
in the ambient air, whether by toxicoiogicai or odor-reiated mechanisms.” 

o As stated previousiy, conditions on and around Bridgeton Landfiii as documented by 
iaboratory anaiysis of ambient air do not support conciusions about causation of respiratory 
heaith effects by toxicoiogicai mechanisms. 
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TABLES 


1able 1: Compiehensive Sampling Events 2012 through 2015 - Bridgeton Landfill 
Upwind Comparison of Detected Compounds 
Concentration in AmbientAir- All Units pg/m^ 


Ujpwind PBrimeterSample locations 


Screening levels 



Grassy Knoll 
Center 

Grassy lOioll 
West 

Grassy lOioll 
North 

Grassy Knoll 
Center 

Grassy Knoll 
V\fest 

Grassy lOioll 
North 

August- 2012 

16-Aug 

16-Aug 

16-Aug 

1 17-Aug 

17-Aug 

1 17-Aug 




May - 2013 


7-May 7-May 8-May 


Aldehyde^Caibonyl Compounds - Method: ERA lO-lla 


Grassy lOioll 
lower Level 

Grassy Knoll 
Upper level 

Grassy Knoll 
lower level 

J uly - 2014 

29-Jul 1 

30-J ul 1 

1 31-Jul 



Grassy lOioll 
lower level 

Comer of East 
Fence & Retention 
Pond 

Upwind Grab - 
Grassy Knoll 

Januaiy - 2015 

27-Jan 

1 28-J an 

29-J an 




Grassy lOioll 
Upper level 


J uly - 2015 


28-J ul 29-J ul 


2,5-Dimethyl benzaldehyde 


Acetaldehyde 


Benzaldehyde 


Butyraldehyde 


Formaldehyde 


n-Hexaldehyde 


Hydrogen Cyanide 


No Compounds Detected 


Hydrogen Chloride 


Sulfur Dioxide 


Mercury 


Ammonia 


Acetic Acid 


1,2,4-Trimethyl benzene 


1,2-Dichloroethane 


1,3,5-Trimethyl benzene 


1,4-Dioxane 


2-Butanone (MEK) 


Isopropyl Alcohol 


4-Methyl-2-pentanone 


Acetone 


Acetonitrile 


Acrolein 


Benzene 


Carbon Disulfide 


Carbon Tetrachloride 


Chloromethane 


Cyclohexane 


Dichlorodifluoromethane (CFC 12) 


d-Limonene 


Ethanol 


Ethyl Acetate 


Ethylbenzene 


m,p-Xylenes 


Methyl Methacrylate 


Methylene Chloride 


n-Butyl Acetate 


n-Heptane 


n-Hexane 


n-Nonane 


n-Octane 


o-Xylene 


Propene 


Tetrachloroethene 


Toluene 



<0.92 (0.52)) 


14J (0.57J) 

























































































































































































































































































































































































1able 1: Compiehensive Sampling Events 2012 through 2015 - Bridgeton Landfill 
Upwind Comparison of Detected Compounds 
Concentration in AmbientAir- All Units pg/m^ 


Ujpwind PBrimeterSample locations 


Trichloroethene 


Trichlorofluoromethane 


Trichlorotrifluoroethane 
Vinyl Acetate 


n-Pentane 


Chlorodifluoromethane 


Sulfur Dioxide 


Isopentane 


Isoprene 

Propane 

n-Butane 


2-Methylpentane 


Methylcyclopentane 


Methylcyclohexane 


Dimethylcyclohexane isomer 


Ethyl propionate 


Ethyl butyrate 


Trimethylsilanol 


Acetic Acid 
Benzaldehyde 


Hexamethylcyclotrisiloxane 


n-Decane 


n-Octanal 


n-Nonanal 


2-Ethylhexylacetate 


2-Ethyl-l-hexanol 


n-Decanal 


C13H28 Branched Alkane 
Unidentified Siloxane 


C14H30 Branched Alkane 


unknown (9.48) 


unknown (23.04) 
unknown siloxane (20.11) 
unknown siloxane (21.82) 
Unidentified Siloxane 
C15H32 Branched Alkane 


Unidentified Siloxane 


Unidentified Compound 
Unidentified Compound 


No Compounds Detected 


Acenaphthene 


Fluoranthene 


Fluorene 


Naphthalene 

Phenanthrene 

Pyrene 


2,3,7,8-TCDD 


Screening levels 



Grassy Knoll 
Center 

Grassy lOioll 
West 

Grassy lOioll 
North 

Grassy Knoll 
Center 

Grassy Knoll 
VUbst 

Grassy lOioll 
North 

August- 2012 

16-Aug 

16-Aug 

16-Aug 

1 17-Aug 

17-Aug 

1 17-Aug 


0.88 

0.21 

3,100 

730 

130,000 

31,000 

880 

210 


4,400 

1,000 

220000 

52000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 


NA 

NA 

NA 

NA 

NA 

NA 

0.36 

0.072 

NA 

NA 

NA 

NA 


Grassy Knoll 
lower l£vel 

Grassy lOioll 
Upper lovel 

Pond 

May - 2013 

7-May 

7-May 

1 8-May 


Grassy lOioll 
lower Level 

Grassy Knoll 
Upper Level 

Grassy Knoll 
Lower Level 

J uly - 2014 

29-Jul 

30-J ul 

1 31-Jul 


Grassy lOioll 
Lower Level 

Comer of East 
Fence & Retention 
Pond 

Upwind Grab - 
Grassy Knoll 

January - 2015 

27-Jan 

1 28-Jan 

29-Jan 


South FerK:e 

Grassy lOioll 
Upper Level 

July- 2 

015 

28-Jul 

29-Jul 


L3(1.3) 

L3| 

0.53J (0.51J) 

- 


LI 

LI (1.1) 

0.45J 

0.5^ (0.491) 

1.3| 

- 



- 

3.7 

- 


- 

- 

3. 

4 

3.3 

- 

12 



8.7 

15 

24 

19 

15 

19 

34 

21 

17 

- 

5.8y5.6 

- 

13 

21 

8.5 

- 

- 

- 

-- 

-- 

- 

- 

- 

- 

11 

14 

7.2 

- 


3.3 

-- 

4.6 

- 

- 

- 


6.1 

-- 

5.9 

- 

- 

- 


Reduced Sulfur Compound - AS1M D5504 


RslynuclearAromatic Hydrocarbons- Method: ERAlDlBa Modified 


NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 


NS 

a0036 

NS 

NS 

a0038 

NS 

NS 

a0056 

NS 

NS 

0.048 

NS 

NS 

0.016 

NS 

NS 

aooi6 

NS 


0.008 

NS 

NS 

a0032 

NS 

NS 

a0088 

NS 

NS 

0.067 

NS 

NS 

0.022 

NS 

NS 

- 

NS 

NS 


Ralychloiinatad Dibenzo-p-Dioxins, Dibenzofiirans- BVV Method ID-SA 


NS NS 1.22E-08 NS 2.74E-10 



NS 


NS 

NS 


NS 

NS 


NS 

NS 


NS 

NS 


NS 

NS 


NS 



United States Environmental Protection Agency Regional Screening Levels for Industrial Air 
United States Environmental Protection Agency Regional Screening Levels for Residential Air 
"NA" = Not Available 

Compound not detected 

































































































































































































































































































1able 1: Compiehensive Sampling Events 2012 through 2015 - Bridgeton Landfill 
Upwind Comparison of Detected Compounds 
Concentration in AmbientAir- All Units pg/m^ 


Ujpwind PBrimeterSample locations 


Screening levels 



Grassy Knoll 
Center 

Grassy lOioll 
West 

Grassy lOioll 
North 

Grassy Knoll 
Center 

Grassy Knoll 
V\fest 

Grassy lOioll 
North 

Grassy Knoll 
lower l£vel 

Grassy lOioll 
Upper lovel 

Pond 

Grassy lOioll 
lower Level 

Grassy Knoll 
Upper Level 

Grassy Knoll 
Lower Level 

Grassy lOioll 
Lower Level 

Corner of East 
Fence & Retention 
Pond 

Upwind Grab - 
Grassy Knoll 

South Fence 

Grassy lOioll 
Upper Level 

1 August- 2012 

May - 2013 

J uly - 2014 

January - 2015 

July- 2 

015 

1 16-Aug 

16-Aug 

16-Aug 

17-Aug 

17-Aug 

17-Aug 

7-May 

7-May 

8-May 

29-Jul 

30-Jul 

31-J ul 

27-Jan 

28-Jan 

29-Jan 

28-Jul 

20-Jul 


Bold indicates that compound was detected above MRL 
“NS” = Not Sampled 

Shading indicates that the detected concentration exceeds the United States Environmental Protection Agency Regional Screening Level for Re^entialAiror Industrial Ain 
Values in parenthesis are duplicate sample concentrations. 

J = The result is an estimated concentration that is less than the MRL but great than or equal to the Method Detection Limit (MDL). 

Compound concentration not detected above Method Reporting Limit (MRL). This are presented only with duplicate samples. 

UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
B = Compound detected in Trip Blank or Laboratory Method Blank 

Tentatively Identified compounds - under EPA Method TO-15 + TICs, the reported concentrations are estimated. 

“!“= Previous studies shown that EPA Method TO-15 is not an appropriate method for quantifying Sulfur Dioxide. 

Trip Blanks were analyzed for each analyte . Analytical results for compounds detected in any trip blank have been amended with applicable data qualifiers. 








































fable 2: Comprehensive Sampling Events 2012 through 2015 - Bridgeton lartdfill 

Downwind Comparison of Detected Compounds 

Concentration in AmbientAir- All Units pg/rr^ 

Analyte 

Screenirrg Levels 

Downwind PerimeterSample locations 

Ind. RSL^ 

Res.RSL^ 

Pond Center 

Pond East 

Pond West 

East Fence #1 

East Fence 

South FerKe 

MSDUft 

Stn. 

Materiologic 
East End 

Northwest 
Auto Repair 

Southeast 

Comer 

East 

Fence 

Retention 

PorKi 

East Fence 

Republic 

Fueling 

SWComer 
of Landfill 

C ome r of Ea St Fe rrc e 
& Retention Pond 

East Fence 

Grassy Knoll North of 
Ppe 9aging Area 

Grassy IOx>ll 
North of Asphalt 
Plant West of 

Ppe Staging 

Area 

Grab South 
Quarry 

Grab- 

Acrossfiom 

MSDUft 

Station 

Fence by Republic 
Parking let 

UpperRoad 
by Neck 

East Fence Near 

Hare Station 

Ferrce by 
Retention Pond 

August - 2012 

May - 2013 

J uly - 2014 

J anuary - 2015 

J uly - 2015 

afl6 1 8/16 1 afl6 1 8/17 1 8/17 1 8/17 

5/7 1 5/7 1 5/8 

7/29 1 7/29 1 7/30 | 7/30 | 7/30 | 7/31 

1/27 1 1/27 1 1/28 1 1/28 | 1/28 | 1/29 

7/28® 1 7/28 1 7/29 | 7/29 

Aldehyde^Carbonyl Compounds- Method: SAlO-lla 

2,5-Dimethylbenzaldehyde 

NA'* 

NA 

0.94 = 

0.91 

a86 

_ 6 



1.2 







NS^ 

NS 





NS 

NS 





Acetaldehyde 

5.6 

1.3 

1.7® 

1.5 

L6 

10 

8.3 

LI 

3 

2.1 

1.7 

L2 

L2 

0.87 

0.82 

NS 

NS 

1.8 

L8 

L2 

1.3 

NS 

NS 

3.0) “ 

2.6) 

1.2 

1.4 

Benzaldehyde 

NA 

NA 

- 

- 


- 



- 





- 

- 

NS 

NS 





NS 

NS 

0.6 

a44 

1.1 


Butyraldehyde 

NA 

NA 

- 

- 


- 



0.5 






- 

NS 

NS 





NS 

NS 

1.8 

2.4 

1.3 

1.7) 

Crotonaldehyde, Total 

NA 

NA 


- 











- 

NS 

NS 





NS 

NS 





Formaldehyde 

0.94 

0.22 

6.3 

6.2 

6.2 



1.5 

3 

2.6 

3.3 

2.3 

3.1 

2.9 

2A 

NS 

NS 

1.8 

LI 

L6 

1.9 

NS 

NS 

12 

14 

4.4 

5 

Isovaleraldehyde 

NA 

NA 

- 

- 


- 



- 





- 

- 

NS 

NS 





NS 

NS 

- 




m,p-Tolualdehyde 

NA 

NA 

- 

- 


- 



- 





- 

- 

NS 

NS 





NS 

NS 

- 




n-Hexaldehyde 

NA 

NA 

- 

- 





0.5 

a4 

lA 

a45 

a36 

0.43 

0.36 

NS 

NS 

a44 


a48 

0.68 

NS 

NS 

- 




o-Tolualdehyde 

NA 

NA 

- 






- 





- 

- 

NS 

NS 





NS 

NS 

- 




Propionoldehyde 

35 

8.3 







0.4 






- 

NS 

NS 





NS 

NS 

0.67 



- 

Voleraldehyde 

NA 

NA 

0.47 

0.62 

a46 








LI 


- 

NS 

NS 





NS 

NS 





Hydrogen Cyanide - Method: NIOSH 6010 

Hydrogen Cyanide | 3.5 | 0.83 | | | | | | | | | | | NS | NS | NS | NS | NS | - | NS | NS | NS | NS | NS | - | NS | NS | NS 

Amine Compounds - Method: NIOSH 2010m 

No Compounds Detected 1 | NA | - | - | - | - | - | | | | | | | | | NS | NS | - 1 “ 1 - 1 - 1 NS | NS | - 1 - 1 - 1 

Hydrogen Chloride- NIOSH 7903 

Hydrogen Chloride | 88 | 21 | NS | NS | NS | NS | NS | NS | 21 | - | - | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS 

Sulfur Dioxide - Method: OSHA ID 200 

Sulfur Dioxide | NA | NA | NS | NS | NS | NS | NS | NS | - | - | - | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS 

Mercury - Method: NIOSH 6009 

Mercury | 1.3 | 0.31 | | | | | | | | | | | NS | NS | NS | NS | NS | ~ | NS | NS | NS | NS | NS | - | NS | NS | NS 

Ammonia - Method; OSHA ID 188 

Ammonid | 440 | 100 | | | | | | | | | | | | | | NS | NS | - | - | - | - | NS | NS | _ 1 - 1 - 1 - 

Carboxylic Acid Compounds- Method: CASAQL102 

Acetic Acid 

NA 

NA 


- 





- 


- 




- 

NS 

NS 





NS 

NS 

22 




Butanoic Acid (Butyric) 

NA 

NA 

- 

- 


- 

- 


- 

- 



6.5 

- 

- 

NS 

NS 





NS 

NS 

- 

- 

- 

- 

Hexanoic Acid (Caproic) 

NA 

NA 


- 





- 




2.8 


- 

NS 

NS 





NS 

NS 

_ 




Volatile Organic Compounds (VOCs) - Method: ^AIOIS +llCs- Standard Analyte List 

1,2,4-Trimethylbenzene 

31 

7.3 

- 

- 





- 

- 



6.1 

- 

- 



<0.73 “ (0.63J) “ 



NS 


- 

<0.85UJ'M0.9)) 



NS 

1,3,5-Trimethylbenzene 

NA 

NA 




- 

- 


- 




3.6 





<0 73 (0.53J) 



NS 


- 

- 



NS 

1,3-Butadiene 

0.41 

0.094 

- 

- 





- 




38 








NS 


- 

- 



NS 

2-Butanone (MEK) 

22,000 

5,200 

- 

- 








1.8| 

20 

0.73J 

1-^ 

a55| 


0.51J (a38J) 

a43) 


NS 

2.7J 


2.1J (2.2)) 

2.U 

1.^ 

NS 

Isopropyl Alcohol 

31,000 

7,300 

- 

- 








l.p( 

15| 

4.31 

3.5| 



0.791 ,B“(<0.78| 


0.73) ,B 

NS 

1.6) ,B 


(L9|) 


0.84 

NS 

4-Ethyltoluene 

NA 

NA 

- 

- 





- 




12 








NS 



<0.85 (0.4q) 



NS 

4-Methyl-2-pentanone 

13,000 

3,100 

- 










55 








NS 



0.54 (<0.8) 



NS 

Acetone 

140,000 

32,000 

17 

18 

13 

11 


21 

18 

12 

9 

9.2 

53 

8.6 

14 

8.21 


4.7J,B (4.]J,B} 

3.9) ,B 

6.6) 

NS 


2.8) ,B 

16(17) 

15 

10 

NS 

Acetonitrile 

260 

63 

0.82 



0.88 

14 

1.9 

35 

5 

4.2 

0.83 

45 

0.71J 

2.3 



8.1 (<0.78UJ) 



NS 



0.5) (0.43)) 

7.1 

0.96 

NS 

Acrolein 

0.088 

0.021 













OA^ 



0.291 (<0.78) 



NS 



0.58) (0.56)) 

a3q 

046) 

NS 

alpho-Pinene 

NA 

NA 

- 

- 


1.1 



1.6 

1 











NS 






NS 

Benzene 

1.6 

0.36 

10 

10 

16 

11 


&1 

25 

12 

0.79 

L7 

370 

0.351 

L6 



2.0 (2.3) 

a5^ ,B 

a98J,B 

NS 

2.4 

0.87J,B 

0.53J (0.55J) 

a3q 

0.55) 

NS 

Carbon Disulfide 

3,100 

730 

- 










L7J 








NS 






NS 

Carbon Tetrachloride 

2 

0.47 

- 









0.48 


0A8| 

0.51J 

0.4^ 


0.491 (a47J) 

a4g| 

a5ij 

NS 



0.45) (0.45)) 

a45) 

045) 

NS 

Chloroethane 

44,000 

10,000 
















<0 73 (0.48J) 



NS 






NS 

Chloromethane 

390 

94 

- 









0.41J 

0.551 

0.5| 

0A4i 

0.461 


0.521 (<0.78) 

0.50) 

0.56) 

NS 

0.83) 

0.79) 

0.26) (0.26)) 

a26) 

0.^ 

NS 

Cumene 

1,800 

420 

- 










11 








NS 






NS 

Cyclohexane 

26,000 

6,300 

- 










14 





<1.5(1.1J) 



NS 






NS 

Dichlorodifluoromethane (CFC 12) 

440 

100 

2.2 

2.7 

2.3 

2.2 

2.2 

2.3 

2.1 

2.1 

1.9 

2.1 

2 

2.1 

2.1 

2.1 

2.2 

2.1 (2.2) 

2.3 

2.3 

NS 

2.1 

2.2 

2.3 (2.3) 

2.3 

2.3 

NS 

d-Limonene 

NA 

NA 

0.099 

- 





1.8 

LI 



49 

0.2^ 

0.21J 






NS 






NS 

Ethanol 

NA 

NA 

- 

- 



12 


- 

7.7 


6.01 

12J 

q 

6.8| 

4.61 


2.6) (2.1J) 

L7J 

7.8 

NS 

6.0) 

- 

6.7J (7.2)) 

5.9) 

6.0) 

NS 

Ethyl Acetate 

310 

73 

17 

5 

8.7 







9.1 


5.3 

8.7 

15 


L9J (L8) 

2.3 

L3J 

NS 


- 

9A(10) 

6.2 

3.7 

NS 

Ethylbenzene 

4.9 

1.1 

0.72 

0.83 

a9i 




1.8 

a97 



140 

- 

0.27J 



<0 73 (0.40)) 


a37) 

NS 


- 

<0.85UJ (0.83)) 



NS 

m,p-Xylenes 

880 

200 

1.5 

1.7 

3.2 




3.2 

L7 



150 

- 

0A5| 



0.60) (3.5J) 


L2) 

NS 


- 

<1.7UJ(3.3J) 



NS 

Methylene Chloride 

1,200 

100 




0.94 

0.79 

2.1 

4 

2.6 

1.1 

a40| 


0.581 

0.551 



a43) (a44) 

a4]J 

a63) 

NS 


- 

0A8) (0.5)) 

a49| 

048) 

NS 

Naphthalene 

0.36 

0.083 

- 










a74| 

- 

- 



0.50) (<0.78 UJ) 



NS 



<0.85UJ (L3J) 

a57i 


NS 

n-Butyl Acetate 

NA 

NA 

- 






- 



a45| 


- 

0.37J 

a73) 





NS 


- 



0.29) 

NS 

n-Heptane 

NA 

NA 

- 

- 





- 




40 





<0.73 J (1.3J) 


0.85 

NS 


- 




NS 

n-Hexane 

3,100 

730 

- 

- 








0.9 

34 





a66) (L6J) 

a46) 

LI 

NS 


- 

0.6^ (0.59)) 

a45) 

0.29) 

NS 

n-Nonane 

880 

210 

- 







0.76 



6.7 


0.2Ai 



<0.73 UJ (2.2J) 


a33) 

NS 


- 




NS 

n-Octone 

NA 

NA 

- 

- 





- 




19 





<0.73 UJ (L9J) 


a29| 

NS 


- 




NS 

n-Propylbenzene 

4,400 

1,000 

- 










6.2 

- 

- 






NS 



- 



NS 

o-Xylene 

440 

100 

- 










31 





<0 73 (0.66)) 


0.33) 

NS 


- 

<0.85 (0.63)) 



NS 

Propene 

13,000 

3,100 

1.6 

1.8 

2 

1.8 

1.1 

2.2 

5.9 

3.3 

0.79 

a87 

42 

1.8 

1.5 

a66| 

2.6 

L7 (1.5) 


LO 

NS 

0.84 


1.1 (L3) 

a56) 

049) 

NS 

Styrene 

4,400 

1,000 











34 








NS 






NS 

Tetrachloroethene 

47 

11 

- 

- 



2.1 














NS 






NS 

Tetrahydrofuron (THF) 

8,800 

2,100 

2.7 

2.6 

3 

2.5 

1.2 

2 

5.8 

3.5 


a76 

L3J 


OA^ 






NS 




0.43) 


NS 

Toluene 

22,000 

5,200 

3.7 

3.3 

3.4 

2 


2.6 

6 

3.3 

1.5 

1.4 

500 

0.5ili 

lA 

0.871 

1.9 

L8J (3.3J) 

a45) 

L8 

NS 

0.71J 


1.71 (4.9)) 

L3 

1.1 

NS 

















































































































































































































fable 2: Comprehensive Sampling Events 2012 through 2015 - Bridgeton lartdfill 
Downwind Comparison of Detected Compourxls 
Concentration in AmbientAIr- All Units pg/rr^ 


Scteenir^ Levels 



Downwind Perimeter Sample Locations 


Pond Center 

Porxi East 

Pond West 

East Fence #1 

East Fence 

South FerKe 

1 August-2012 1 

1 8/16 

8/16 

8/16 

8/17 

0/17 

8/17 1 


MSDLift 

Sin. 

Materiologic 
East End 

Northwest 
Auto Repair 

1 May - 2013 I 


Southeast 

Comer 

East 

Fertce 

Retention 

Pond 

East FerKe 

Republic 

Rjeling 

SWComer 
of Larxifill 



Jut 

y- 2014 




7/29 7/29 7/30 7/30 7/30 7/31 


Comerof East FerKe 
& Retention Pond 

EastFeiKe 

Grassy Knoll North of 
Pipe Staging Area 

Grassy I0x>ll 
North of Asphalt 
Plant West of 

Pipe Staging 

Area 

Grab South 
Quarry 

Grab- 

Acrossfiom 

MSDLift 

Station 

1 

Janua 

y- 2015 



1 1/27 

1/27 

1/28 

1/28 

1/28 

1/29 


FeiKe by Republic 
Parking Lot 

UpperRoad 
by Neck 

EastFeiKe Near 

Hare Station 

FerKe by 
Retention Pond 


July-: 

2015 



7/28 


Trichloroethene 


Trichlorofiuoromethone 


Trichlorotrifluoroethone 
Vinyl Acetate 


Chlorodifluoromethane 


Propane 

Isobutane 

n-butane 


Isobutene 


Isopentane 


Isoprene 


Ethyl propionate 
Cyclopentene 


Ethyl butyrate 
2-butoxyethanol 


Furan 


Dimethylsilanediol 


Dimethyl sulfide 


Methylcyclohexane 


2-Methylfuron 


Methylfuran isomer 


Methylcyclopentene Isomer+l-Butanol 


Acetic Acid 
2-Butanol 


Hexamethylcyclotrisiloxone 


n-Octonal 


n-Nonanal 


Trimethylsilanol 


2-Ethylhexylacetate 


2-Ethyl-l-hexanol 


n-Deconal 


C5H10 Compound 
C5H10 Compound 


C5H10 Compound 


C5H8 Compound 


C6H12 Compound 


C6H12 Compound 


C6H12 Compound 


C6H12 Compound 


C7H14 Compound 

C8H16 + C7H12 Compounds 


C8H16 Compound 
C7H12 Compound 


unknown (9.48) 
unknown (16.42) 
unknown siloxane (20.11) 
unknown siloxane (21.82) 


unknown siloxane (23.32) 


unknown siloxane (24.93) 
Unidentified Siloxane 


Unidentified Siloxane 
Unidentified Siloxane 


Unidentified Compound 
Unidentified Compound 


Dimethyl sulfide 


Acenaphthene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenonthrene 

Pyrene 


0.511 (0.q) 
2.3J (L7I) 


Volatile Organic Compoutxls(VOCs) -Method: ERA 1015+llCs- l&ntatively Identified CompourKis 


220000 52000 






NS 




2.9 

NS 




4 

NS 







NS 




NS 




NS 



Polynuclear Aromatic Hydrocarbons- Method: ERA lO 13a Modified 


2,3,7,8-TCDD 



NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 


NS 

0.004 

NS 

NS 

NS 

0.0021 

NS 

NS 

NS 

0.0038 

NS 

NS 

NS 

0.029 

NS 

NS 

NS 

0.011 

NS 

NS 

NS 


NS 

NS 


0.002 

NS 


NS 

0.0017 

NS 

0.024 

NS 

0.0035 

NS 


NS 




NS 

NS 


NS 

NS 


NS 

NS 


NS 

NS 


NS 

NS 


NS 

NS 


NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 


Polychlorinated Dibenzo-p-Dioxins, Dibenzofijians- ERA Method 10-9A 



NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 


0.0061J 

NS 

NS 

NS 

0.0055 

NS 

NS 

NS 

0.0097 

NS 

NS 

NS 

0.023 J 

NS 

NS 

NS 

0.023 

NS 

NS 

NS 

0.0023 

NS 

NS 

NS 


1. United States Environmental Protection Agency Regional Screening Levels for Industrial Air 

2. United States Environmental Protection Agency Regional Screening Levels for Residential Air 

3. July 2015 PAH samples were collected on 7/31/2015 due to defective Polyurethane Foam sample media. 




















































































































































































































































fable 2: Comprehensive Sampling Events 2012 through 2015 - Bridgeton lartdfill 
Downwind Comparison of Detected Compourxls 
Concentration In AmbientAIr- All Units pg/rr^ 




1 Sc teenir^ Levels | 

1 Downwind PerimeterSample Locations | 

Analyte 

Ind. RSL* 

Res.RSL^ 

Pond Center 

Potxl East 

Pond West 

East Fence #1 

East Fence tIS 

South Fence 

MSDLift 

Sin. 

Materiologic 
East End 

Northwest 
Auto Repair 

Southeast 

Comer 

East 

Fertce 

Retention 

Pond 

East Fence 

Republic 

Rjeling 

SWComer 
of Landfill 

Comerof East Fence 
& Retention Pond 

East Fence 

Grassy Knoll North of 
Pipe Staging Area 

Grassy I0x>il 
North of Asphalt 
Plant West of 

Pipe Staging 

Area 

Grab South 
Quarry 

Grab- 

Acrossfiom 

MSDLift 

Station 

Fence by Republic 
Parking Let 

UpperRoad 
by Neck 

East Fence Near 

Hare Station 

Fence by 
Retention Pond 




1 August-2012 1 

1 May - 2013 | 

1 July-2014 1 

1 January-2015 | 


July- 

2015 





1 8/16 

8/16 

1 8/16 

8/17 

8/17 

8/17 1 

1 5/7 

5/7 

1 5/8 1 

1 7/29 


7/30 

7/30 

1 7/30 

7/31 1 

1 ^27 

1 ^27 

1/28 

1/28 

1/28 

1/29 1 

7/28 = 

7/28 

7/29 

7/29 


4. "NA” = Not Avoilable 

5. Bold indicates that compound concentration was detected above laboratory reporting limits. 

6. Compound not detected 

7. “NS” = Not Sampled 

8. Shading indicates that the detected concentration exceeds the United States Environmental Protection Agency Regional Screening Level for Residential Air or Industrial Air. 

9. J = The result is an estimated concentrotion that is less than the MRL but great than or equal to the Method Detection Limit (MDL). 

10. Compound concentration not detected above Method Reporting Limit (MRL). This are presented only with duplicate samples. 

11. Values in parenthesis are for duplicate sample concentrations. 

12. UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitotion necessory to accurately and precisely measure the analyte in the sample. 

13. B = Compound detected in Trip Blank or Laboratory Method Blank 

14. Tentatively Identified compounds - under EPA Method TO-15 + TICs, the reported concentrations are estimated. Retention times for unknown compounds ore presented in parentheses 
NOTE: Trip Blanks were analyzed for each analyte. Analytical results for compounds detected in any trip blank have been amended with applicable data qualifiers. 

























table 3: Comprehensive Sampling Events 2012 through 2015- Bridgeton Landfill 

OnsitB Comparison of Detected Compounds 

Concentration in Ambient Air- All Units pg/m^ 

Analyte 

Screening levels 

UpwirKi PerimeterSample lecalions 

Ind.RSL^ 

OSHAPEls^ 

ACGIHlLVs^ 

2'^Tter 

Amphitheater 

EastF^ce 

Amphitheater 

2™* Tier 

Hare Station 

Soirth 

Oitarry 

Neck 

North Qirarty 

Hare Station 

Soirth 

Quarry 

Neck 

North Quarry 

Hare 9ation 

South Quarry 

Neck 

North 

Quarry 

Airgust-2012 

April/May-2013 

J uly-2014 

January-2015 

J uly-2015 

8/16^12 

8/16/12 

8/17/12 

4/16/15 

5/8/13 

7/29/14 

7/29/14 

7/30/14 

7/30/14 

1/27/15 

1/27/15 

1/28/15 

1/28/15 

7/28/15 

7/28/15 

7/29/15 

7/29/15 

Aldehyde^Caifoonyl Compounds- Method: EFA1D-lla 

2,5-Dimethylbenzaldehyde 

NA^ 

NA 

NA 

0.9 = 

6 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Acetaldehyde 

5.6 

360,000 

45,000 

1.5 

19^ 

1.5 

4.4 

3.1 

13 

0.78 

0.91 

0.88 

2.3 

18 

11 

15 

2.3J = 

2.3J 

17J 

12 

Benzaldehyde 

NA 

NA 

NA 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

0.43 

0.36 

- 

- 

Butyraldehyde 

NA 

NA 

NA 

- 

- 

- 

- 

0.49 

- 

- 

- 

- 

- 

- 

- 

- 

2.0) 

2.3J 

17 

18 

Formaldehyde 

0.94 

1,000 

400 

6.1 

- 

1.7 

18 

3.9 

2.5 

2.5 

2.9 

2.8 

12 

11 

13 

15 

12 

13 

49 

47 

n-Hexaldehyde 

NA 

NA 

NA 

- 

- 

- 

- 

1 

0.65 

0.37 

- 

- 

0.68 

0.45 

0.55 

0.48 

- 

- 

0.55 

0.38 

Proplonaldehyde 

3.5 

NA 

47,500 

- 

- 

- 

- 

0.41 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Hydrogen Cyanide - Method: NIOSH 6010 

Hydrogen Cyanide 1 3.5 

11,000 

5,000 1 

~ 

1 



- 

- 

NS ’ 1 

- 

- 

1 

- 

- 

- 

Amine Compounds - Method: NIOSH 2010m 

No Compounds Detected | NA 

NA 

NA 1 

- 

1 

1 

- 

1 

- 

1 

- 

- 

Hydrogen Chloride - NIOSH 7903 

Hydrogen Chloride | 8.8 

7,000 

3,000 1 NS 

NS 

NS 1 1.8ug 

1 NS 

NS NS 

NS 1 NS 

NS NS 

NS 1 NS 

NS NS 

NS 

SuHirrDioxide - Method: OSHA ID 200 

Sultur Dioxide | NA 

13,000 

NA 1 NS 

NS 

NS 1 

1 NS 

NS NS 

NS 1 NS 

NS NS 

NS 1 NS 

NS NS 

NS 

Mercury - Method: NIOSH 6009 

Mercury | i .3 

100 

25 1 

- 

1 

1 

- 

1 

- 

1 

- 

- 

Ammonia - Method; OSH4/D18S 

Ammonia | 440 

35,000 

17,500 1 

- 

1 

1 130 

- 

1 

- 

1 

- 

- 

Carboxylic Ackt Compounds- Method: CASAQL102 

Acetic Acid 

NA 

25,000 

27,000 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

(25)) 

- 

23 

Hexanoic Acid (Caproic) 

NA 

NA 

NA 

- 

- 

- 

- 

11 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Pentanoic Acid (Valeric) 

NA 

NA 

NA 

- 

- 

- 

- 

4.4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Butanoic Acid (Butyric) 

NA 

NA 

NA 

- 

- 

- 

- 

12 

- 

- 

- 

- 

- 

42 (40) " 

- 

- 

- 

(2.7J) 

- 

- 

Propionic Acid (Propanoic) 

NA 

NA 

NA 

- 

~ 

- 

- 

5.6 

~ 

~ 

~ 

- 

- 

- (3.1) 

- 

- 

- 

~ 

~ 

~ 

Volatile Organic Compounds (VOCs) - Method: ERA 1015 +11Cs- Standard Analyte List 

i ,2,4-Trimethylbenzene 

31 

NA 

NA 

- 

~ 

- 

- 

2.4 

- 

0.32 

- 

- 

- 

- 

0.18) 

0.30) 

- 

- 

- 

- 

i ,2-Dichloroethane 

0.47 

200,000 

40,000 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

170D 

- 

- 

- 

i ,4-Dichlorobenzene 

1.1 

450,000 

60,000 

- 

- 

- 

- 

2.4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

0.27) 

- 

- 

i ,4-Dioxane 

2.5 

360,000 

72,000 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

700D 

0.26) 

- 

- 

2-Butanone (MEK) 

22,000 

590,000 

590,000 

- 

~ 

11 

32 

9.5 

11 

3.3 

0.92 

0.8 

- 

2.5| 

12) 

0.42) 

2.y 

3.0) 

15) 

11) 

4-Methyl-2-pentanone 

NA 

NA 

NA 

- 

- 

- 

2.1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Isopropyl Alcohol 

31,000 

980,000 

490,000 

- 

- 

- 

38 

- 

19 

2.2 

17 

16 

- 

12J 

2.1J 

- 

2.q 

0.92) 

42J 

12J 

Acetone 

140,000 

2,400,000 

1,200,000 

13 

14 

19 

66 

18 

10 

17 

10 

8.8 

44 

6.71 

8.7 

41J 

15 

17 

14 

9.5) 

Acetonitrile 

260 

70,000 

35,000 

- 

0.76 

- 

- 

5.4 

2.6 

1.4 

0.43 

11 

9.1 

0.8 

0.95 

- 

11 

18 

7.0 

0.43J 

Acrolein 

0.088 

250 

250 

- 

- 

- 

- 

- 

- 

0.81 

0.43 

0.31 

- 

- 

0.30) 

- 

17J 

0.42J 

0.38) 

- 

alpha-Pinene 

NA 

550,000 

100,000 

- 

- 

- 

1.4 

0.9 

- 

- 

- 

- 

- 

- 

0.42) 

- 

- 

- 

- 

- 

Benzene 

1.6 

32,000 

1,600 

- 

1.1 

6.2 

27 

9.7 

0.42 

0.71 

0.47 

0.28 

0.60) 

0.551 

1.8J,B== 

0.8 i,B 

0.49) 

0.52J 

0.37) 

- 

Carbon Disultide 

3,100 

60,000 

3,000 

- 

- 

- 

- 

- 

- 

0.27 

- 

- 

- 

- 

- 

- 

- 

- 

0.31J 

- 

Carbon Tetrachloride 

2 

30,000 

15,000 

- 

- 

- 

- 

- 

0.47 

0.51 

0.43 

0.5 

0.49) 

0.50) 

0.51J 

0.53J 

0.44 

0.45) 

0.44 

0.46) 

Chloromethane 

390 

200,000 

100,000 

- 

- 

- 

- 

- 

0.36 

0.36 

0.37 

0.43 

0.54 

0.45) 

0.37J 

0.50) 

0.24 

0.27) 

0.27) 

- 

Cyclohexane 

26,000 

1,050,000 

350,000 

- 

- 

- 

- 

- 

- 

0.58 

- 

- 

- 

0.75) 

0.70) 

0.40) 

- 

- 

- 

- 

DIchlorodifluoromethane (CFC 12) 

440 

4,950,000 

4,950,000 

2.2 

2.1 

2.2 

2.1 

2.1 

2.1 

2.2 

2 

2.1 

2.1 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.4 

d-Limonene 

NA 

NA 

NA 

- 

- 

- 

13 

17 

0.44 

0.54 

- 

- 

- 

0.20) 

1.4 

- 

0.37) 

- 

0.66) 

- 

Ethanol 

NA 

1,900,000 

1,900,000 

- 

16 

8.5 

58 

11 

7.8 

18 

6.6 

7.2 

3.0) 

9.1 

20 

3.5) 

6.8) 

8.0 

27 

IC) 

Ethyl Acetate 

310 

1,400,000 

1,400,000 

8 

3.1 

1.6 

4.9 

- 

11 

9.3 

5.1 

9.9 

2.4 

11 

74 

12) 

46 

42 

3.2 

3.3 

Ethylbenzene 

4.9 

435,000 

87,000 

- 

- 

- 

2 

19 

- 

0.48 

- 

- 

- 

- 

0.20) 

- 

- 

- 

- 

- 

m,p-Xylenes 

880 

870,000 

870,000 

- 

~ 

~ 

3.9 

3.7 

- 

1 

- 

~ 

~ 

~ 

0.75) 

ly 

0.48) 

~ 

~ 

~ 
















































































































































































































































Scieening l£vels 


Ind. RSL^ OSHAFQs^ ACGIHlLVs^ 


table 3: Comprehensive Sampling Events 2012 through 2015- Bridgeton Landfill 
OnsitB Comparison of Detected Compounds 
Concentration in AmbientAir- All Units pg/m^ 


Upwind PerimelErSample locations 


2^ tier Amphitheater EastF^ce I Amphitheater 2^ tier iHare Station 


Neck North Quany iFlare Station 


Neck North Quairy I Haie 9ation South Quany Neck 


August-2012 


Apiii/May-2013 


J uiy-2014 


8/16i/12 a/16/12 a/17/12 4/16/15 5/8/13 7/29/14 7/29/14 7/30/14 7/30/14 1/27/15 


January-2015 


1/27/15 1/28/15 


J uiy-2015 


1/28/15 


0.381 


7/28/15 


0 . 4 ^ 


7/28/15 


7/29/15 


7/29/15 


0.72J 


Methylene Chloride 


n-Butyl Acetate 


n-Heptane 


n-Hexane 


n-Nonane 


n-octane 


Naphthalene 


o-Xylene 


Propene 


Styrene 


Tetrachloroethene 


Tetrahydraturan (THF) 


Taluene 


Trichloraethene 


Trichlorafluoromethane 


Trichloratrifluaroethane 


Vinyl Acetate 


1,1-Difluaroethane 


Chlorodifluaromethane 


Propane 


Acetaldehyde 


Isobutane 


Isobutene 


Isopentane 


n-Butane 


unknawn (9.48) 


Trimethylsilanol 


], 1 -Dimethoxyethane 


i,3-Diaxolane 


Bls(2-Chloroethoxy) Methane 


n-Pentane 


i-Propanol 


Ethyl propionate 


Ethyl butyrate 


2-butoxyethanol 


Furan 


Dimethylsilanediol 


Dimethyl sultide 


Dimethyl Ether 


Methyl acetate 


Methyl hexanaate 


Bromotritiuoromethane 


i,3-Butanediol 


(E,E)-2,4-hexadienal 


i ,2,3-Trichlorapropane 


2-Methylturan 


Methylturan isamer 


Methyl propianate 


Methyl butyrate 


1,200 

85,000 

170,000 

NA 

710,000 

710,000 

NA 

2,000,000 

1,600,000 

3,100 

1,800,000 

180,000 

880 

NA 

NA 

NA 

2,350,000 

1,400,000 

0.36 

50,000 

50,000 

440 

435,000 

435,000 

13,000 

NA 

NA 

4,400 

400,000 

85,000 

47 

680,000 

170,000 

8,800 

590,000 

147,500 

22,000 

750,000 

75,000 

0.88 

500,000 

50,000 

3,100 

5,600,000 

5,600,000 

130,000 

7,600,000 

7,600,000 

880 

NA 

35,000 


180,000 

NA 

NA 

220,000 

NA 

350,000 

NA 

NA 

NA 

5.6 

1.3 

360,000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

60,000 

NA 

NA 

NA 

4,400 

2,950,000 

2,950,000 

NA 

NA 

250,000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

25,400 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6,090,000 

6,090,000 

NA 

NA 

NA 

NA 

NA 

NA 

1.3 

300,000 

30 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 


0.43J 

0.90 

0.391 

0.3J 
































































































































































































































































































































































































































Scieening l£vels 


Ind. RSL^ OSHAFQs^ ACGIHlLVs^ 


table 3: Comprehensive Sampling Events 2012 through 2015- Bridgeton Landfill 
OnsitB Comparison of Detected Compounds 
Concentration in AmbientAir- All Units pg/m^ 


Upwind PerimelErSample locations 


2^ tier Amphitheater EastF^ce I Amphitheater 2^ tier iHare Station 


Neck North Quany iFlare Station 


Neck North Quairy I Haie 9ation South Quany Neck 


August-2012 


Apiii/May-2013 


January-2015 


J uiy-2015 


J uiy-2014 


8/16i/12 a/16/12 a/17/12 4/16/15 5/8/13 7/29/14 7/29/14 7/30/14 7/30/14 1/27/15 1/27/15 1/28/15 1/28/15 7/28/15 7/28/15 7/29/15 


15 


7/29/15 


2-Butanol 


Hexamethylcyclotrisiloxane 


n-Octanal 


n-Nonanal 


p-Cymene 


n-Undecane 


n-Dodecane 


Trimethylsilanol 


2-Ethylhexylacetate 


1-Butanol 


2-Ethylhexylacetate 


2-Ethyl-1-hexanol 


n-Decanal 


C6-Ct0 Alkene (13.0 RT) 


C13H28 Branched Alkane 


unknown siloxane (20.11) 


unknown (20.24) 


2-Ethyl-1-hexanol 


unknown (20.91) 


unknown (21.16) 


Bls(2-chloroethyl) ether 


unknown siloxane (21.82) 


unknown (22.62) 


unknown siloxane (23.32) 


unknown siloxane (24.93) 


Unidentified Siloxane 


Unidentified Compound 


Dimethyl disulfide 


Dimethyl sulfide 


Acenaphthene 


Fluoranthene 


Fluorene 


Naphthalene 


Phenanthrene 


Pyrene 


2,3,7,8-TCDD 


NA 

455,000 

303,000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

300,000 

60,000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.037 

90,000 

30,000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 


NA 

NA 

NA 

NA 

NA 

NA 


NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.36 

50,000 

50,000 

NA 

NA 

NA 

NA 

NA 

NA 


5.511 “B 

1(XJ)B 

5.111 B 

7.4U|B 



PoiynuciearAromatic Hydrocaifoons- Method: ERA10l3a Modified 


3.20E-07 



NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 



0.01 

NS 

NS 

NS 

0.0042 

NS 

NS 

NS 

0.013 

NS 

NS 

NS 

0.035 

NS 

NS 

NS 

0.032 

NS 

NS 

NS 

0.0019 

NS 

NS 

NS 


Poiychlorinaled Dibenzo-p-Dioxins Dibenzofuians- ERA Method 1D-9A 


6.31E-09 NS 3.12E-10 NS NS 



NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 


0.0062J 

NS 

NS 

NS 

0.006 

NS 

NS 

NS 

0.0086 

NS 

NS 

NS 

0.023J 

NS 

NS 

NS 

0.021 

NS 

NS 

NS 

0.0026 

NS 

NS 

NS 


United States Environmental Protection Agency Regional Screening Levels for Industrial Air 
Occupational Safety and Flealth Administration (OSFIA) Permissible Exposure Limit. 

American Conference of Governmental Industrial Hygienists - Threshold Limit Value. 

“NA” = Not Available 

Bold indicates that compound concentration was detected above laboratory reporting limits. 

Compound not detected 

Shading indicates that the detected concentration exceeds the United States Environmental Protection Agency Regional Screening Level for Industrial Air. 
J = The result is an estimated concentration that is less than the MRL but great than or equal to the Method Detection Limit (MDL). 

“NS” = Not Sampled 


























































































































































































































































































































































































Scieening l£vels 


Ind. RSL^ OSHAFQs^ ACGIHlLVs^ 


table 3: Comprehensive Sampling Events 2012 through 2015- Bridgeton Landfill 
OnsitB Comparison of Detected Compounds 
Concentration in AmbientAir- All Units pg/m^ 


Upwind PerimelErSample locations 


2^ tier Amphitheater EastF^ce I Amphitheater 2^ tier iHare Station 


Neck North Quany iFlare Station 


Neck North Qua try I Haie 9ation South Quany 


8/16i/12 


August-2012 


a/16/12 


a/17/12 


Apiii/May-2013 


4/16/15 


J uiy-2014 


January-2015 


J uiy-2015 


7/29/14 


7/29/14 


7/30/14 


7/30/14 


1/27/15 


1/27/15 


l/2a/15 


1/28/15 


7/28/15 


7/28/15 


7/29/15 


7/29/15 


10. Values in parenthesis are for duplicate sample concentrations. 

11. B = Compound detected in Trip Blank or Laboratory Method Blank 

12. Tentatively Identified Compounds - under Method: EPA T015 + TICs. The reported concentrations for TICs are estimated. Retention time is located In parentheses next to unknown compounds and identical compounds with different retention times. 

13. UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
NOTE: Trip Blanks were analyzed for each analyte. Analytical results for compounds detected In any trip blank have been amended with applicable data qualifiers. 



















































fable 4 - Comprehensive Sampling Events 20121hrDugh 2015 - Bridgeton Landfill 
Source Gas Comparison fable 

Detected Compound Concentrations in Source Gas - All Lhiitspg/m^ 



AmphiUieater Second fier 


August- 2012 


Sample Locations 


East Race I Amphitheater Second fier East Race I Neck North Quany South Quany Hare Inlet I Neck North Quany South Quany 


April/May-2013 July-2014 January-2015 


Hare Inlet I Neck | North Qua 


South Quany 


July - 2015 


Acetaldehyde 


Benzaldehyde 


Butyraldehyde 


Propionaldehyde 


Isovaleraldehyde 


m,p-Tolualdehyde 


n-Hexaldehyde 


2,5-Dimethylbenzaldehyde 


Formaldehyde 


a-Tolualdehyde 


Valeraldehyde 


Mercury 


2-Ethylhexanoic Acid 


2-Methylbutanoic Acid 


2-Methyipentancic Acid 


2-Methyipropanoic Acid (Isobutyric) 


2-Methyipropionic Acid 


3-Methylbutanoic Acid (Isovaleric) 


3-Methylpentancic Acid 


4-Methylpentancic Acid (Isocaproic) 


Acetic Acid 


Benzoic Acid 


Butanoic Acid (Butyric) 


Heptanoic Acid (Enanthoic) 


Hexanoic Acid (Caproic) 


Nonanoic Acid (Pelargonic) 


Octanoic Acid (Caprylic) 


Pentanoic Acid (Valeric) 


Propionic Acid (Propanoic) 


1,1-Dichloroethane 


1,2-Dichloroethane 


1,2,4-Trimethylbenzene 


1,2-Dichloro-l ,1,2,2-tetrafluoroethane 


1,3,5-Trimethylbenzene 


1,3-Butadiene 


1,3-Dichlorobenzene 


1,4-Dichlorobenzene 


1,4-Dioxane 


2-Butanone (MEK) 


2-Hexanone 


2-Propanol (Isopropyl Alcohol) 


4-Ethyltoluene 


Aldehyde^Carbonyl Compounds - Method; EPAfD-lla 



10,000 


4,100 


340,000 


11,000 


60,000 


4,900 


1,600 

3,000 

270 

3,100 

10,000 

6,900 

1,300 

1,700 


64 

45 

130 

9,500 


Mercury - Method: NIOSH 6009 


Carboxylic Acid Compounds - Method: CASAQL102 



1,300 

480 

1,000 

17,000 

51,000 

19,000 

1,900 

- 

950 

46,000 

170,000 

73,000 



290,000 

590,000 

200,000 

3,600 

290 

320 

110,000 

15,000 

13,000 



320 


84,000 


100,000 


58,000 


140,000 



260 

18,000 

12,000 

25,000 

1,700 

4,700 

40,000 

88,000 


2,200 

49,000 

160 

4,000 

9,300 

110,000 


20,000 


340 


800 


35,000 


150 


200,000 



41,000 


2,900 


6,800 


100,000 


1,200 


750,000 


25,000 


440,000 


1,000 


15,000 


220,000 


150,000 


Volatle Organic Compounds (VOCs) - Method; ERA 1015 - Standard Analyte bst 



2,200 

200,000 

11,000 

180,000 



68,000 


27,000 


1,400,000 


38,000 


590,000 


26,000 



1,600 

2,200J 

290J 

5,300 

27,000 

600,000 

720 

6,700 

12,000 

140,000 

1,000 

1,600J 



29,000J 


720J 


1,400J 


37,000J 


150,000J 


260 


23,000J 


33,000J 


34,000J 


IS.OOOJ 


3,000 


24,000J 


6,100J 



2,000J 

5,900J 

17,000J 

23,000J 

3,100J 

3,200J 

39,000J 

51,000J 


36,000J 


800J 



370,000J 


6,500J 


120.000J 


220 


2,600 


110,000J 


95,000J 



14,000 

22,000/31,000 

2,600 

21,000/26,000 

260,000 

660,000 / 930,000 

13,000 

20,000 / 26,000 

31,000 

320,000 / 400,000 

8,500 

7,600/ 10,000 











































































































































































































































































































































































































fable 4 - Comprehensive Sampling Events 2012Through 2015 - Bridgeton Landfill 
Source Gas Comparison fable 

Detected Compound Concentrations in Source Gas - All Lhiitspg/m^ 



Sample Locations 


Second fler 

EastRace 

Amphitheater 

Second fler 

EastRace 

Neck 

North Quany 

South Quany 

Bare Inlet 

Neck 

North Quany 

South Quany 

Hare Inlet 

Nec k 

North Qua 

ny^ 

South Quany 


August- 2012 


April/May - 2013 


July - 2014 


January - 2015 


July - 2015 


4-Methyl-2-pentanone 


Acetone 


Acetonitrile 


alpho-Pinene 


Benzene 


Carbon Disulfide 


Chlorobenzene 


Chloroethane 


Chloroform 


Chloromethone 


cis-1,2-Dichloroethene 


Cumene 


Cyclohexane 


Dichlorodifiuoromethane (CFC 12) 


d-Limonene 


Ethanol 


Ethyl Acetate 


Ethylbenzene 


m,p-Xylenes 


Methyl tert-Butyl Ether 


Methylene Chloride 


Naphthalene 


n-Butyl Acetate 


n-Heptane 


n-Hexane 


n-Nonane 


n-Octane 


n-Propylbenzene 


o-Xyiene 


Propene 


Styrene 


Tetrachloroethene 


Tetrahydrofuran (THE) 


Toluene 


Trichloroethene 


Trichlorofluoromethane 


Vinyl Acetate 


Vinyl Chloride 


(C12H26) Alkane: Straight-Chain (20.82) 


(C12H26) Alkane: Straight-Chain (21.04) 


1-Butene 




1-Butanol 


1-Propanol (9.59) 


2-Butanol (10.95) 



30,000 


500,000 



15,000 

140,000 

5,100 

600,000 

980,000 

88,000 


31,000/42,000 


1,100,000/ 1,500,000 


12,000 

53,000 

16,000 

120,000 

620,000 

390,000 



170,000 

39,000 

70,000 

43,000 

100,000 

48,000 


190,000 

1,400,000 

92,000 

53,000 

420,000 

40,000 


11,000 


110,000 


58,000 


24,000 


150,000 


140,000 


13,000 


2,900J 


2,800,000 




2,200J / 2,600J 


81,000/ 110,000 


3,800J / 5,800 


4,400 / 6,000 


16,000 / 20,000 


12,000 / 17,000 


5,500 / 7,300 


25,000 / 33,000 


83,000 / 130,000 


1,900J / 2,500J 


920,000 




28,000 

340,000 

9,600 

60,000 


20J 

2.8 

31J 

170 

61J 

20 


300,000 

430,000/610,000 

53,000 

79,000/ 110,000 

580J 

- / 1,400J 



230,000 / 290,000 


240,000 / 320,000 


































































































































































































































































































































































































































































































fable 4 - Comprehensive Sampling Events 2012Through 2015 - Bridgeton Landfill 
Source Gas Comparison fable 

Detected Compound Concentrations in Source Gas - All Lhiitspg/m^ 


Sample Locations 


Analyte 


Second fler 

EastRace 

Amphitheater 

Second fler 

EastRace 

Neck 

North Quany 

South Quany 

Bare Inlet 

Neck 

North Quany 

South Quany 

Hare Inlet 

Nec k 

North Qua 

ny^ 

South Quany 


August- 2012 


April/May - 2013 


July - 2014 


January - 2015 


July - 2015 


2-Ethyl cyclopentanone 


2-Ethylfuran 


2-Methylbutane 


2-Methylcyclopentanone 


2-Methyifuran 


2-Methylpentane 


2-Methylpropene 


2-Methyitetrahyclrofuran 


2-Methyl-2-butene 


2-Pentanone 


2,2-Dimethylbutane 


3-Ethylcyclohexene 


3-Ethyltoluene 


3-Methyl-3-heptene 


3-Methylhexane 


3-Methyl-Methylbutyrate 


3-Methylpentane 


4-lsopropyltoluene 4-Methyldecane 


Butyl Butanoate 


C10-C12 Alkene (14.58 RT) 


C10-C12 Alkene (14.63 RT) 


C10H20 Compound (20.05) 


Cl 1H24 Branched Alkane 


C12H26 Branched Alkane 


C12H26 Branched Alkane 


C4H8 Alkene 


C4H8 Alkene 


C4H8 Alkene (4.92) 


C4H8 Alkene (5.29) 


C4H8 Alkene (5.53) 


C4H8 Alkene (5.58) 


C4H8 Alkene (5.81) 


C5H10 Alkene (8.54) 


C5H10 Compound 


C6-C10 Alkene (13.0 RT) 


C6H12 Alkene (10.28) 


C7H12 Compound 


C7H12 Compound 


C7H12 Compound 


C7H12 Compound (13.71) 


C7H12 Compound (13.75) 


C8-C14 Alkene (16.89 RT) 


C8-C14 Alkene (16.96 RT) 


C8H14 Compound 


C8H16 Alkene 


C8H16 Compound 


380,000 240,000 


2,100,000 


3,200,000 


13,000,000 7,200,000 8,200 


230 


24,000 1,000 


66,000 390,000 


29,000 95,000 


46,000 

140,000/180,000 

250,000 

330,000 / 480,000 


150,000 


2,200,000 


3,100,000 


/ 110,000 


89,000 / 120,000 


2,100,000 


2,800,000 


92,000 

71,000 

110,000 

93,000 


83,000 33,000 


90,000 34,000 


110,000 74,000 


200,000 


140,000 


10,000 55,000 


10,000 57,000 


5,200 


70,000 6,600 


160,000 

98,000 

220,000 

120,000 
























































































































































































fable 4 - Comprehensive Sampling Events 2012Through 2015 - Bridgeton Landfill 
Source Gas Comparison fable 

Detected Compound Concentrations in Source Gas - All Lhiitspg/m^ 



Sample Locations 


Second fler 

EasLRace 

Amphitheater 

Second fler 

EasLRace 

Neck 

North Quany 

South Quany 

Bare Inlet 

Neck 

North Quany 

South Quany 

Hare Inlet 

Nec k 

North Qua 

ny^ 

South Quany 


August- 2012 


April/May - 2013 


July - 2014 


January - 2015 


July - 2015 


C8H16 Compound 


Comphene 


Cyclopentene 


decahydronophthalene isomer 


Dimethyl disuifide 


Dimethyl Ether 


Dimethyl Sultide 


Ethyl Butonoote 


Ethyl butyrate 


Furon 


Hexamethylcyclotrisiloxane 


Hexamethyidisiloxane 


Isobutane 


Isobutene 


Isopentene 


Methyl 3-Methylbutanoate 


Methyl Acetate 


Methyl Acetate 


Methyl Butanoate 


Methyl Butyrate 


Methyl hexanoate 


Methyl isobutyrate 


Methyl isovalerate 


Methyl Pentanoate 


Methyl Propionate 


Methyl valerate 


Methylcyclopentene Isomer 


Methylturan Isomer 


n-Butane 


n-Decane 


n-Pentane 


n-Undecane 


p-lsopropyltoluene 


Propane 


Trimethyisilanol 


unknown (19.89) 


unknown (20.11) 


unknown (20.72) 


unknown 


unknown 


unknown (21.22) 


Unidentified Siloxane 


2-Ethylthiophene 


2,5-Dimethylthiophene 


3-Methylthiophene 






















































































































































































































































fable 4 - Comprehensive Sampling Events 2012Through 2015 - Bridgeton Landfill 
Source Gas Comparison fable 

Detected Compound Concentrations in Source Gas - All Lhiitspg/m^ 



Sample Locations 


Second Tier 

EastRace 

Amphitheater 

Second Tier 

EastRace 

Neck 

North Quany 

South Quany 

Hare Inlet 

Neck 

North Quany 

South Quany 

Hare Inlet 

Nec k 

North Qua 

ny^ 

South Quany 


August- 2012 


April/May - 2013 


July - 2014 


January - 2015 


July - 2015 




Carbon Disulfide 


Carbonyl Sulfide 


Dimethyl Disulfide 


Dimethyl Sultide 


Ethyl Mercaptan 


Ethyl Methyl Sulfide 


Hydrogen Sulfide 


Isobutyl Mercaptan 


Isopropyl Mercaptan 


Methyl Mercaptan 


n-Butyl Mercaptan 


n-Prapyl Mercaptan 


tert-Butyl Mercaptan 


Tetrahydrothiophene 


Thiaphene 


4,100 


240,000 


460 


12,000 


180 


150 


20,000 


600,000 


130 


4,000 


27 


420 


170 







2,300 


150 


54,000 


570,000 


17 


5,100 



2,400 

210,000 

2,800 

5,200 



- 

180 

5,400 

8,600 

1,700 

1,200 

15,000 

30,000 

lotai ^nur-AbiM u 

1 1 

NA 

NA 

1 1 



730 

260,000 

300 

3,100 




1,300 / 1,400 


- / 6,200 


9,100/20,000 



Total Sulfur 


Hydrogen 


Oxygen + Argon 


Nitrogen 


Methane 


Carbon Monoxide 


Carbon Dioxide 


Naphthalene 


Acenaphthene 


Phenanthrene 


Anthracene 


Fluoranthene 


Fluorene 


Pyrene 


2,3,7,8-TCDD 


Diisopropylamine 


Isopropylamine 


sec-Butylamine 


Trimethyiamine 


Sulfur Dioxide 


Hydrogen Chloride 


350,000 


18.8 

5.73 

0.114 

0.175 

0.551 

5.84 

15.3 

27.2 

0.186 

0.111 

65 

60.9 



22.3 

12.4 

2.62 

5.14 

9.68 

21.6 

7.14 

11.7 

0.232 

0.16 

58 

49 


Polynuclear Aromatic Hydrocarbons - Method; ERIVfDlSa Modrfied 



7.9 

13 

0.23 

0.22 

0.44 

0.19 

0.022 

0.041 

0.019 

0.026 

0.2 

0.18 

0.021 

0.016 



1.52E-08 


1.03E-08 


3.00E-08 


Polychkrnnated Drbenzo-p-Droxrns, Drbenzoturans - ERA Method fD-9A 


1.49E-07 1.05E-07 - 5.13E-11 3.36E-11 


Amine Compounds - AQL101 



0.872 

9.81 

18.6 

9.46 

67.4 

35.1 

5.02 

8.87 



1.38E-09 O.OOE+00 


8.71E-10 


Sulfur Dioxide - Method: OSHA ID 200 


NS 

NS 

NS 

NS 


Hydrochloric Acid - NIOSH79a3 


440,000 / 870,00 


2.08 

8.61 19.77 

14.8 

10.4/8.99 

61.8 

39.9 / 35.5 

3.95 

8.75 / 9.45 



NS 

NS 

NS 



1,100 

1,100 

1,600 



NS 

NS 

NS 

NS 



NS 

NS 

NS 

NS 



1. Narth Quarry source gas VOC, Reduced Sulfurs, and Fixed Gases sample was callected on 10/8/2015 due fo failed sample collection during the July 2015 event. 

2. Two samples were collected sequentially at the Flare Inlet and distinguished as Flare A and Flare B. 
















































































































































































































































































































































































































































fable 4 - Comprehensive Sampling Events 20121hrDugh 2015 - Bridgeton Landfill 
Source Gas Comparison fable 

Detected Compound Concentrations in Source Gas - All Lhiitspg/m^ 

Sample Locations 

Amphitheater Second fier EastRace Neck North Quany South Quany Bare Inlet Neck North Quany South Quany Hare Inlet 
April/ May - 2013 J uly - 2014 J anuaiy - 2015 

3. = Compound not detected 

4. J = The result is an estimated concentration that is less than the Method Reporting Limit (MRL) but greater than or equai to the Method Detection Limit (MDL). 

5. B = Analyte detected in both the sampie and associated method blank. 

6. D = The reported result is from a dilution 

7. Tentatively Identified Compounds - under Method: ERA T015 + TICs. The reported concentrations for TICs are estimated. Retention time is located in parentheses next to Unknown compounds and identical compounds with different retention times. 

8. A laboratory analysis for total sulfur (ASTM D 5504-12) was not conducted prior to the July 2015 event. 

9. Units for fixed gases are volume analyte/volume of air %. 

10. “NS” = Not Sampled 



AmphHheatar Second fler EastRace 


August- 2012 
































table 5. I>aily Monitoring Path Hydrogen Sulfide I>etBCtions(ppm) by Jerome H2S Analyzer 

2013 

Location 

N 

Number of 
Detects 

Ftequency 
of Detection 

Minimum 

Maximum 

Mean 

Median 

12755 St Charles Roc kRd 

380 

271 

71.3% 

0 

0.01 

0.0035 

0.003875 

3715 Pennridge 

375 

254 

67.7% 

0 

0.01 

0.0032 

0.00357 

AAA Trucking 

378 

253 

66.9% 

0 

0.01 

0.0032 

0.00369 

Eise Park 

376 

229 

60.9% 

0 

0.00969 

0.0028 

0.00329 

Forshaw 

379 

258 

68.1% 

0 

0.01 

0.0034 

0.00388 

J immyj ohn's 

379 

254 

67.0% 

0 

0.0426 

0.0033 

0.00363 

J udgementa 1 Sample 

652 

494 

75.8% 

0 

0.04546 

0.0039 

0.00428 

MDNRTrailer 

380 

254 

66.8% 

0 

0.0091 

0.0033 

0.003765 

Materia logic 

382 

266 

69.6% 

0 

0.02559 

0.0035 

0.00391 

Metro Paving 

382 

263 

68.8% 

0 

0.01 

0.0034 

0.00391 

NW Autobody 

391 

267 

68.3% 

0 

0.01 

0.0034 

0.00393 

Ram's Area 

378 

257 

68.0% 

0 

0.01067 

0.0033 

0.00382 

Turner Farm 

162 

139 

85.8% 

0 

0.0408 

0.0046 

0.004595 

Total 

4994 

3459 

69.3% 

0 

0.04546 

0.0034 

0.0039 

1 2014 

Location 

N 

Detects 

Requency 
of Detection 

Minimum 

Maximum 

Mean 

Median 

12755 St C ha ries Roc kRd 

689 

351 

50.9% 

0 

0.01 

0.0020 

0.00302 

3715 Pennridge 

624 

282 

45.2% 

0 

0.01 

0.0017 

0 

AAA Trucking 

694 

292 

42.1% 

0 

0.0643 

0.0017 

0 

Eise Park 

680 

296 

43.5% 

0 

0.0388 

0.0017 

0 

Forshaw 

716 

338 

47.2% 

0 

0.01 

0.0018 

0 

J immyj ohn's 

696 

307 

44.1% 

0 

0.01 

0.0017 

0 

j udgemental Sample 

1566 

670 

42.8% 

0 

0.02333 

0.0017 

0 

MDNRTrailer 

696 

297 

42.7% 

0 

0.01 

0.0016 

0 

Materia logic 

725 

345 

47.6% 

0 

0.01 

0.0018 

0 

Metro Paving 

693 

312 

45.0% 

0 

0.01 

0.0017 

0 

NW Autobody 

707 

308 

43.6% 

0 

0.01 

0.0017 

0 

Ram's Are a 

694 

325 

46.8% 

0 

0.01 

0.0018 

0 


Turner Farm 

Tbtal 9W 4123 449% 0 0.0643 0.0017 0 

2015 

Location N Minimum Maximum Mean Median 

Detects of Detection 

12755 St Charles RockRd 283 TTo 3a9% 0 0.00556 0.0015 0 

3715 Pennridge 281 104 37.0% 0 0.00676 0.0014 0 

AAA True king 282 83 29.4% 0 0.0053 0.0011 0 

Eise Park 287 86 30.0% 0 0.006 0.0011 0 

Forshaw 286 95 33.2% 0 0.00586 0.0013 0 

jimmyjohn's _ 284 95 _ 33.5% _0_ 0.00544 0.0012 _ 0 

J udgementaI Sample 670 233 34.8% 0 0.00636 0.0013 0 

MDNRTrailer 285 91 3L9% 0 0.00582 0.0012 0 

Materia logic 285 88 30.9% 0 0.00594 0.0012 0 

Metro Paving 282 87 30.9% 0 0.00847 0.0012 0 

NW Autobody 286 99 34.6% 0 0.00644 0.0013 0 

Ram's Area _ 282 93 _ 33.0% _0_ 0.0053 0.0012 _ 0 

Turner Farm 

Tbtal 379T 1264 333% 0 0.00847 0.0013 0 


































































































































































































































































































































































fable 6. Daily AreaRAE Summary of SuKlir Dioxide 


SUHtirDioxide Concentrations (ppm) 


iDcation and Unit 

1 2013 1 

N 

Number of 
Detects 

Requency of 
Detection 

Range of Ma)dmum 
Detected 
Concenbations 

Ftenge of Hourly Average 
Concentrations 

Range of Daily Average 
Cotx:entrations 

MSD Uft Station (7) 

6,576 

2,145 

32.6% 

0.1-0.4 

0.000079 - 0.225 

0.00000803-0.149031 

Terrisan Ct (8) 

6,942 

1,108 

16.0% 

0.1-3.0 

0.001639-0.107143 

0.0000695-0.041021 

Taussig Avenue (13) 

6,919 

278 

4.0% 

0.1-0.8 

0.001667 - 0.049153 

0.00006946 - 0.015827 

Totai 

20,437 

3,531 

17.3% 

0.1-5.0 

0.000079 - 0.225 

0.00000803-0.149031 

iDcation and Unit 

1 2014 1 

N 

Number of 
Detects 

Frequency of 
Detection 

Range of Ma)dmum 
Detected 
Concentrations 

Range of Houity Average 
Concentrations 

Ftenge of Daily Average 
CorKentrations 

MSD Uft Station (7) 

6,223 

757 

12.2% 

0.1-0.3 

0.0023-0.1108 

0.0001 - 0.04910833 

Terrisan Ct (8) 

8,382 

493 

5.9% 

0.1-1.6 

0.0013-0.1237 

0.0000958 - 0.035404 

Taussig Avenue (13) 

8,378 

176 

2.1% 

0.1-0.1 

0.0017-0.0955 

0.0000739 - 0.010789 

Totai 

22,983 

1,426 

6.2% 

0.1-1.6 

0.0013-0.1237 

0.0000739 - 0.04910833 

iDcation and Unit 

1 2015 1 

N 

Number of 
Detects 

Requency of 
Detection 

Range of Majdmum 
Detected 
Concentrations 

Range of Houiiy Average 
Concentrations 

Ftenge of Daily Average 
Cotxrentrations 

Unit 5 

170 

4 

2.4% 

0.1-0.1 

0.0026-0.0027 

0.0001083-0.0003292 

Terrisan Ct (8) 

5,392 

412 

7.6% 

0.1-0.3 

0.0022 - 0.0282 

0.0000958 - 0.011242 

Taussig Avenue (13) 

5,430 

91 

1.7% 

0.1-0.5 

0.0023-0.0171 

0.0001042 - 0.002238 

Totai 

10,992 

507 

4.6% 

0.1-0.5 

0.0022 - 0.0282 

0.00009583 - 0.011242 


NOTES: 

1. National Ambient AirQuality Standard (NAAQS) forSulfurDioxide (June 22, 2010) 

Averaging Time 

Primary 1-hraverage 0.075 ppm 
Secondary 3-hraverage 0.500 ppm 

2. Units 8 and 13 were relocated in December 2013 to Terrisan Ct. and Taussig Avenue (Figure IIB). Previous locations of Units 8 and 13 are detailed 
in Figure llA. 

3. Monitoring dates: Unit 7 - 2/28/13 -10/1/14, Unit 8 - 2/28/13 - 8/24/15, Unit 13 3/1/2013 - 8/24/2015, Unit 5 - 8/17/15 - 8/24/2015_ 

































































































table 7. Daily AreaRAE Summary of hlydrogen Sulfide 


Hydrogen Sulfide Concentrations (ppm) 


Location and Unit 

2013 1 

N 

Number of 

Detects 

Frequency of 
Detection 

Range of Maximum 
Detected 
Concentrations 

Range of Hourly Average 
Corrcentrations 

Range of Daily Average 
Concentrations 

MSD UftStation (1) 

6,656 

1,524 

22.9% 

0.1-3.7 

0.0022727 - 3.367568 

0.0000969 - 0.523243 

Taussig Avenue (2) 

6,660 

2,208 

33.2% 

0.1-3.3 

0.0016667 - 3.3 

0.0001042 -1.811512 

Terrisan Ct (10) 

6,688 

1,889 

28.2% 

0.1 - 1.4 

0.0016667 - 0.9945946 

0.0000694 - 0.72704 

Taussig Avenue (13) 

253 

1 

0.4% 

0.1-0.1 

0.0002174 - 0.0002174 

0.0000155 - 0.0000155 

Total 

20,257 

5,622 

27.8% 

0.1-3.7 

0.0002174 - 3.367568 

0.0000155 -1.811512 

Location and Unit 

1 2014 1 

N 

Number of 

Detects 

Frequency of 
Detection 

Range of Maximum 
Detected 
Concentrations 

Ra nge of Hourly Average 
Corrcentrations 

Range of Daily Average 
Concentrations 

MSD Uft Station (1) 

7,658 

1,135 

14.8% 

0.1-0.6 

0.001176 - 0.371429 

0.000049 - 0.1284733 

Taussig Avenue (2) 

8,070 

2,572 

31.9% 

0.1-1.6 

0.002041 - 0.815385 

0.0000887 - 0.2064295 

Terrisan Ct (10) 

8,305 

688 

8.3% 

0.1-0.6 

0.001282 - 0.213889 

0.0001016 - 0.0544304 

Total 

24,033 

4,395 

18.3% 

0.1-1.6 

0.001176 - 0.815385 

0.000049 - 0.2064295 

Location and Unit 

1 2015 1 

N 

Number of 

Detects 

Ftequency of 
Detection 

Range of Maximirm 
Detected 
Concentrations 

Range of Hourly Average 
Concentrations 

Range of Daily Average 
Corrcentrations 

MSD Uft Station (1) 

5,234 

400 

7.6% 

0.1 - 0.2 

0.00125 - 0.1 

0.0001033 - 0.018895 

Taussig Avenue (2) 

5,184 

749 

14.4% 

0.1 - 0.4 

0.002273 - 0.181081 

0.0000947 - 0.0548417 

Terrisan Ct (10) 

5,251 

505 

9.6% 

0.1-0.2 

0.002381 - 0.055814 

0.0001016 - 0.01615 

Total 

15,669 

1,654 

10.6% 

0.1 - 0.4 

0.00125 - 0.181081 

0.0000947 - 0.0548417 


NOTES: 

1. Units 2,10, and 13, were relocated in Dec ember 2013 to Taussig Ave., Terrisan Ct., and Taussig Ave. (Figure IIB). Previous locations of 
unitsare detailed in Figure llA. 

2. Monitoring Dates: Units 1, 2, 10-3/7/2013-8/24/2015, and Unit 13- 3/1/2013- 3/15/2013._ 






















































































































HGURE5 


Figuie lA. MDNRAeraRAE® Monitoring locations (April 2, 2013) 


Bridgeton Sanitary Landfiii 
Aprii 2013 AreaRAE Monitoring Locations 



Weather.station 




Units 8, 10, and£l2 


Last Updated 4/2/2013 nrnorrd 


Missouri Department of Natural Resources 
Division of Environmental Quality 
Solid Waste Management Program 


1,500 Feet 

l 


Although data sets used to create this map have 
been compiled by the Missouri Department 
of Natural Resources, no warranty, expressed or 
implied, is made by the department as to the 
accuracy of the data and related materials. 

The act of distribution shall not constitute any such 
warranty, and no responsibility Is assumed 
by the department In the use of these data 
or related materials. 
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http://dnr.mo.gOv/env/swmp/bridgeton/arearaemonitormap040113.pdf 
































Figuie IB. MDNRAeiaRAE® Monitoring Locations (December 23, 2013 through October 2015) 


Bridgeton Sanitary Landfill 
Real-time Monitoring Equipment (updated 12/23/13) 



Units 2 and 13 


Weather station 


Units 1 and 


Units,8:10,Wdb12 
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Although data sets used to create this map have 
been compiled by the Missouri Department 
of Natural Resources, no warranty, expressed or 
implied, is made by the department as to the 
accuracy ofthe data and related materials. 

The act of distribution shall not constitute any such 
warranty, and no responsibility is assumed 
by the department in the use of these data 
or related materials. 


Last Updated 12/23/2013 nrnorrd 


Legend 

O AreaRAE Monitoring Locations 12-23-13 
8-2013 Conceptual Trench Location 
Waste Areas (approximate) 


http://dnr.mo.gov/bridgeton/docs/arearaemonitoringlocations.pdf 
































